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I. INTRODUCTION

Since the earliest days of laser operation, attention has been given to
the properties of transverse modes of the radiation field within the laser,
for both stable and unstable resonator configurations. One of the principal
purposes of seeking good transverse mode properties is to obtain a well
defined far field distribution with a large value of central intensity. In
this connection there have been many theoretical and computational studies

of transverse modes of unstable resonators operating in CW (continuous wave)
or quasi -CW manner. Such studies can assist in design of a particular

resonator configuration. In addition, such studies have revealed certain
general properties which lead to useful practical rules for resonator design.
These include a recommendation that the designer should tend to choose a
relatively large value of resonator magnification. In addition, the design
should have an equivalent Fresnel number well removed from an integer plus 7/8,
well removed form 9.875.

For pulsed operation of an unstable laser resonator, the properties and
design guidelines for CW lasers presumably also apply. In addition, one
must consider properties that are unique to the pulsed feature. In

particular, the transverse mode properties have temporal dependence which
must be considered. It is desired that a good quality (as measured by far
field central intensity, for instance) transverse mode shall be formed within
a period of time after pulse initiation which is less than the time required
for the radiation flux to grow to its final saturated value. This is so
that the preponderance of the emitted energy will be propagated to a well
defined target area.

Ithe time required for the resonator mode to develop is comparable to
the time required for the circulating power in the resonator to reach a level

approaching its maximum value, substantial energy may be extracted from the
resonator during a time period when that energy is not well directed to the
target. In that event, a substantial fraction of potentially deliverable
energy will be wasted.

The allowable amount of time and number of resonator round trips for
formation of a good transverse mode is a function of the gain of the laser;
of the ration between saturation intensity and the intensity of the "noise"
signal from which the amplification process begins. In general the level of
spontaneous emission noise tends to be large in excimer lasers or other
lasers with relatively short wavelengths. Thus the problem of transverse
mode formation is potentially much more troublesome for short pulsed excimer
lasers than for lasers operating in the infrared. The potential problem of
mode formation was recognized early in the development of high energy excimer
lasers.



The basic assumption underlying this work is that mode formation propertit.s
can be studied computationally by a modelling process which is intended to
directly iitate the physical process, namely introduction of a weak wa e
with randomized phase into the cavity, followed by successive round trip
propagation of the radiation. The beam quality after each round trip can
be determined in various ways, of which the best is simply the calculation
of the overall far field intensity distribution. After a certain number of
round trips, in a particular calculation, the far field peak intensity will
have reached an acceptable fraction (about 90%) of its idealized value (i.e.
of the value that would result for a wave with the same total flux but with
uniform intensity and phase at the output aperture) and have its highest
intensity peak falling within an acceptably small angle (half a diffraction
angle) of its final "straight ahead" direction. A number of such calculations
were performed. It was found that in general the computational results seemed
in satisfactory quIlitative agreement with a simple formula which predicts the
average number of round trips which are required for mode formation. A more
striking finding was that the required number of round trips and the approach
of the far field properties to their final idealized values varies quite
substantially from case to case. There is considerable statistical variation
in the mode formation process. Thus, an adequate modelling of the mode
formation process requires a statistical approach. The purpose of the
present study is to carry out such a statistical study of mode formation.

For high energy lasers, the tube Fresnel number (square of beam halfwidth
divided by wavelength and by mirror spacing) can vary over a large range
(1 to 10,000). Thus a realistic wave optics calculation, even in the two
dimensional approximation, can require a very large number of mesh points
for large Fresnel numbers. It is difficult to be precise, but the number
of mesh points needs to be of the order of the tube Fresnel number; hence,
as large as 10,000. Thus, the calculation of mode formation in excimer
lasers can require large amounts of computer storage and time. Consequently,
in the present study the approach used was that of determining the scaling
of mode formation properties as a function of tube Fresnel number and
magnification. Calculations were performed at a variety of values of
magnification and Fresnel number. During the course of the work it was
found that we could obtain a larger number of modelling calculations and
at least a few calculations for larger values of Fresnel number than
originally anticipated.

In order to carry out a substantial number of mode formation calculations
as required for a statistical study, it was very desirable to arrange the
computer program to function as efficiently as possible; especially to
produce results as close as possible to the final desired form to avoid the
necessity of hand plotting voluminous resluts. It was also desirable to
extend the code to enable calculation of cases with Fresnel numbers larger
than those that could be treated with the previously abailable code. The
extensions of the wave optics code are discussed in the following sections.
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Concurrent experimental investigations of mode formation were carried out
at MICOM. The present computation study, including a number of calculations
intended to model specific candidate configurations for experiments, was
coordinated with this experimental work, and are discussed in the following

section.

II. EXTENSION OF TWO DIMENSIONAL WAVE OPTICS CODE

The two dimensional wave optics resonator code, designated as CAVT7, was
quite adequate for a number of purposes. However, it needed extension for ust
in mode formation modelling studies for resonators of large Fresnel numbers
associated with large excimer lasers. This section brefly discusses the
properties of the CAVT7 code and of the extended code, designated CAV2D,
as they relate to those investigations.

As background information, it may be of interest to consider why a
two dimensional wave optics code is of use. One might suppose that a three
dimensional code would usually be required to deal with problem of laser
resonators. This would be unfortunate, if true, because of the large amounts
of computer storage and computational time that are required for three
dimensional calculations. For a wide class of problems, the complex optical
amplitude, which for a particularly axial location is a function of the two
transverse variables X and Y and can be expressed rigorously or to a
satisfactory degree of approximation as a product of a '1,,n~rion of X and a
function of Y. This reduces the overall three dimensional problem to
two independent two dimensional problems. This factorability depends on
having a rectangular symmetry to the overall problem (problems with
circular symmetry can also be reduced to one dimensional problems). Factor-
ability also requires that the gain as a function of transverse position can
be expressed as a product of functions of X and Y. This condition is often
satisfied for cases of weakly saturated gain, and in particular for problems
of "empty resonator: type. In summary, there is a large class of resonator
problems for which two dimensional calculations are quite adequate. The
output radiation from an unstable resonator is not factorable in this manner,
because of the obscuration resulting from the feedback mirror. Even for
the problem of progagation of the output radiation the problem is considerably
simpler than a fully general therr dimensional situation. The output can
be expressed as the difference of two functions, each of which is separately
factorable.

Because two dimensional wave optics calculations are of broad applicability,
while three dimensional calculations require more storage and computer time.
We have until recently restircted our work to two dimensional calculations
but have prepared and used a three dimensional code, for other applications.
Restriction to two dimensional problems result in storage requirements
which are modest for most applications because for most lasers the Fresnel
number is not very large, perhaps a few hundred. The required number of mesh
points is only perhaps 2048. This modest mesh point requirement made it
quite feasible to employ several arrays in the CAV2D program to describe
simultaneously (for each round trip) the amplitude at each of several places.
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High energy lasers (e.g., excimer lasers) exist which may have much

larger values of Fresnel number, with tube Fresnel number as large as
10,000, than the class of lasers previously treaLed. In order to be able
to carry out reliable and realistic calculations, including adequate resolution
of detail etc., it became desirable to use much larger numbers of mesh points
than needed previously. We accordingly modifed the wave optics code to reduce
the number of separate arrays of complex optical amplitude to the minimum
possible number (two). This involved relatively little sacrifice of generality
of results. It does become necessary to make any desired prints or printer
plots of an array at a certain stage of execution, since the array will be
overwritten at a later stage of execution.

In CAVT7 the required discrete Fourier transforms had been carried out
with an FFT subroutine which was available only in machine language; the
Fortran source code was not available. A separate FFT subroutine, which is
available in Fortran source code, was introduced instead into the CAV2D) program
in orcer to facilitate use of larger amounts of computer memory in certain
cases.

Features were also added for the specific purpose of mode formation
studies. Their explanation requires comments on the earlier mode formation
calculations. Calculations are carried out with randomized phase for the
starting wave, in order to model the effect of the mode buildup from noise.
One is interested in the output optical quality as it affects the far
field intensity distribution. Thus one calculates, after each iteration
(i.e. each round trip of radiation through the resonator) the far field
intensity distribution. For studying mode formation the option had earlier
been provided of calculating and making a printer plot cf the far field
distribution after each round trip. One can then examine the succession of
printer plots that are produced by each calculation. This had revealed
certain general features, the fact that after a few round trips there usually
developed a pattern which is similar to the final Fraunhofer pattern, but
which (a) has a maximum intensity less than the final value, (b) has its
highest peak in a direction different from the final "straight ahead"
direction, and (c) displays behavior which is quantitatively different from
case to case. The properties (a) and (b) can best be displayed by a plot
of the relative intensity, and the angular position of the highest peak, as
a function of round trip number and were originally made by hand. In
order to avoid the tremendous amount of hand plotting associated with a
large number of independent calculations, the code was extended to optionally
prepare such plots using the line printer. One could print the far
field distribution after each round trip if desired, but this would
result in an undesirably large amount of output printing. A rather large
number, well over 100, of separate cases were to be treated and it seemed
important to permit optional suppression of the print of far field distribution
after each round trip.

No effort has been made here to describe in detail the steps which are
involved in going from CAVT7 to CAV2D or the detailed features of the codes.
These can be understood by reference to the code listings themselves. The
consequences of the code extension can be noted by observing the enclosed
samples of results. A considerable number of calculations have been performed.



Some for larger Fresnel numbers than have previously been attempted. Methods
that would permit modelling of large Fresnel numbers as treated here,
presumably the only calculations for Fresnel numbers this large are those
done with the Horwitz asymptotic expansion method.

III. MODELLING STUDIES RELATED TO CO2 EXPERIMENTS

Experimental investigations of transverse mode formation were planned
and conducted at MICOM during the same general time period as that in which
the extended computational modelling studies were being carried out. The
computational modelling was coordinated with the experimental studies. The
initial phase of experimental studies were carried out at MICOM with C02
lasers; it is this phase of experimental work that will be discussed in the
following paragraphs

The nominal number of round trips for formation of a satisfactory
transverse mode scales as the logarithm of the tub Fresnel number (Ft) and
inversely as the logarithm of the magnification (M) of the (positive branch
confocal) resonator:

NRT = ln(Ft)/ln(M).

For a typical E-beam initiated, electric discharge pumped C02 laqer (EBL),
the tube Fresnel number is of the order of 100. If one considers a typical
magnification of the order of 2.0, one obtains a predicted number of round
trips of about 7. To convert to a typical mode formation time we assume a
mirror separation of L=300 centimeters, for which the round trip time is
given by 2L/c=20 nsec. The predicted round trip time is then about 7 times
this value, or about 140 nsec. Such a time is substantially shorter
than the typical overall pulse width of a C02 EBL. Thus one would prefer to
employ a resonator with a substantially smaller value of magnification for
such studies, provided the properties of such a low magnification resonator
are otherwise satisfactory. Attention was given to this problem during these
modelling studies.

It must be recognized that there is some practical limit to how small,
more precisely how near unity, the magnification of an unstable resonator
can be made. As M approaches unity, the resonator approaches stable
type with plane mirrors, a type that has long been recognized as undesirable
when approached from the stable resonator side. For magnifications only
slightly in excess of unity, one would expect that the discrimination
between various transverse modes would be very poor. This is manifested in
the general type of calculations being conducted in this study, calculations
which iteratively treat propagation back and forth between mirrors until
self consistency within a multiplicative factor is achieved, by very slow
convergence, or even a failure ever to achieve convergence within a

practicable amount of calculation. Slow convergence of calculations can
also occur when the equivalent Fresnel number of the resonator is near an
integer plus 7/8, e.g. 6.875. The modulus of the ratio of optical amplitudes
at a selected point on successive round trips is used as an indicator of
convergence. This value often displays an oscillatory behavior when
convergence is very slow.



A variety of values of magnification was treated in the overall trend
studies of mode formation, including values of 1.414 and 1.32. For these
values, the general behavior of the calculations seemed satisfactory. In
efforts to achieve a relatively long mode formation time for the C02 EBL
experimental studies, exploratory calculations were also carried out for
smaller values of M, including 1.14, 1.184, and 1.195. For these smaller
values of M it was found that the calculations displayed troublesome

behavior, with very slow convergence properties. Also for some of these
calculations the number of round trips required for formation of a satis-
factory for field beam were even greater than the nominal value predicted by
the formula given above. No significance has been attached to the latter
fact, in view of the peculiar overall behavior of the calculations. The
general conclusion which seems to follow is simply that modelling calculations

strongly suggest that one should not operate an unstable resonator with a
magnification as small as 1.2.

For the various calculations with M=1.32, the behavior seemed quite
reasonable. These calculations include not only the M=1.32 cases of the
general trend studies, but also set of calculations with tube Fresnel number
of 81.61 (for possible future reference we mention that these have been
assigned run numbers 483-486) for which the far field was plotted on each
iteration. We therefore tentatively recommended an experimental arrangement
with a magnification of 1.32, and that value has been used. We cannot say
that a slightly smaller value of magnification would not also be satisfactory,
there is no threshold behavior, as far as we know. Note that use of a
magnification of 1.32 gives a predicted mode formation time which is about
2.5 times as long as for a magnification of 2.0. Thus it seemed possible
to push the expected mode formation time for C02 EBL experiments to the
general range of 350 nsec.

IV. MODE FORMATION CALCULATIONS FOR SCALING STUDIES

As noted, the earlier modelling studies had shown an appreciable degree
of case to case variation in transverse mode formation, and a statistical
study was needed. The present study was planned to include an investigation
of the statistical properties of the dynamics of transverse mode buildup by
performance of wave optics calculations which determine the transverse
distribution of intensity and phase in the resonator and the resulting far
field intensity distribution on successive round trips following the initiation
by a wave with randomized phase distribution.

The average number of round trips required for formation of an output
beam of satisfactory output quality, and the statistical spread of this
number, was to be determined for each of several sets of resonator parameters.
The numerical quantity of modelling calculations was not specified, but
was expected to depend on computer time and memory requirements and availability.
These requirements are quite substantial for the larger values of Fresnel
number, which are of greatest interest for excimer applications. Nevertheless
it has turned out that quite a large number (over 200) of separate mode
formation modelling calculations have been performed.



A relatively modest number (less than 200) of mode formation modelling
calculations would presumably be adequate to determine the statistical
properties for a particular combination of tube Fresnel number and magnifica-
tion. Unfortunately, the Fresnel numbers of greatest importance for the
excimer applications are quite large (of the order of 10,000). Reliable
calculations for such cases require a very large number of transverse mesh
points (number of mesh points comparable to or somewhat larger than the
Fresnel number). At the outset of this work it appeared that such calculations
would be entirely unfeasible. It has turned out that we can barely reach
the values of Fresnel number which excimer lasers are likely to have, but
the computer time requirements are quite large. The investigation of mode
formation properties has therefore proceeded largely in terms of a scaling
study, as was originally planned.

Calculations have been carried out up to reasonably large Fresnel
numbers, as planned. In order to extend the results to the excimer range,
as well as to gain knowledge of the scaling trends for general purposes, we
have carried out mode formation calculations for a number of combinations of
Fresnel number and magnification. In this way one can dete ne the scaling
trends, and use them as a means to predict the average and itistical spread
of the number of round trip times required for satisfactor )Ode formation
for typical excimer lasers.

The combination of (a) a requirement to perform several :"vidual
(statistically independent) calculations for each set of re- - r parameters,
led us to carry out a rather large number of individual calLuiations. Some
discussion of the individual calculations will be given in this section. To
investigate statistical properties and scaling trends it became virtually
necessary, because of the large volume of results, to prepare auxiliary
computer programs.

Individual mode formation modelling calculations have been assigned
run numbers, which will serve as a convenient method for referring to
particular runs and the associated plots of results. The plots which are
prepared in a form suitable for inclusion in this report by an auxiliary
computer program MFLPQ are included. The run numberp are listed on the
plots, and take the place of Figure numbers.

A large fraction of the calculations have involved resonator magnifications
of approximately 1.32, 1.414, 1.587, 2.0, 2.8284, and 4.0. The expected
number of round trips required for mode formation is strongly dependent on
magnification, being only one-fourth as large for a magnification of 4.0 as

for 1.414. Consequently the results for smaller values of magnification can
show a greater richness of detail in fluctuations of intensity and angular
position prior to setting down.

The calculations have largely employed tube (outer) Fresnel numbers
which ranged in multiples of 2.0 from 76.8 to 1228.8, with a few cases going
to 2457.6 and 4915.2.



Because of the inherent nature of plots generated by (omputcr p!otter,
the plots of individual runs are rotated 90 degrees on the page as , 0:74-ar,
to conventional plots. To orient each plot in the manner associated W'LOl
conventional (e.g. hand drawn) graphs, each page would need to be rotate-d Su
that the label "IP/IO" is on the left hand vertical border, and the label
"iHEiA" is on the right hand vertical border. The values i IP/I , i.e. .f t.,
ratio of the peak intensity on a particular round trip Lo tht i(,ta1 .0 ip,,
value, are plotted using the, ,haracter "X". The variablt THETA is the angle,
measured in units of the diffraction angle (ratio of wavelength to, net ar 1 iei.!
output beam width), between the nominal, straight ahead direction .ind :.
direction at which the highest intensity is found after each resonator
roond trip. The values of THETA are plotted us ing the. charac .t " r

number of the round trip is indicated, 1, 2, 3, etc. Th scale -.i;:k - I
connection with the round trip number is difft-rent among various ,
only integer values are meaningful.

In the plots, IP/IG ranges from 0 to 1.A. It can bL noted t :at
J.f this parameter is often quite small, perhaps ().I or less, for t :rst
one or more round trips. In the plots, THETA varies from -5.c to +.
diffraction angles. It can also be noted that the value of 11U-TA f r t:.0first one or moro round trips is sometimes several diffraction anci:-

magnitude. We emphasize, for definiteness, that the independent varia .l1
in the plots is the actual round trip numbers. In later summ.arv a.ic stat iit
plots the independent variable is instead a normalized parameter.

For each mode formation modelling calculation, the principal properties
interest are: (1) the number of round trips, particularly as compared tc. tle
predictions of the nominal formula, required to produce an IP10 value wicn
has reached, and maintains on later round trips, a large fraction, anc
(2) the number of round trips, particularly as compared to the predictins of
the nominal formula, required to produce a THETA value which has reached, and
maintains on later round trips, a magnitude wh' .h is rather small (less than
half a diffraction angle). For the entire set ef such calculations, and/or
for various subsets, the statistical variability of both the intensity
and angular properties is of major interest.

In general, the mode formation seems reasonably complete within a number of
round trips given by the nominal formula, the ratio of logarithms of tube
Fresnel number and magnification. But it is clear from examination of the
plots that there is a significant statistical spread in the results. To
facilitate examination and analysis of the statistical properties, a separatt
computer program MFRSCHPLOT was prepared and used.

V. COMPUTATIONAL FACILITIES FOR ANALYSES OF MODE FORMATION RESULTS

The general intent in the mode forma-ion portion of this work has been
to model the build up of transverse modes in unstable resonators which are
reasonably typical of those to be employed in the DARPA excimer program as
a means of investigating the significant effects which will arise experimentally.
The general approach is described elsewhere; essentially one models the starting
wave with a wave of uniform intensity but randomized phase.



The statistical properties of mode build up were investigated by performing
a number of independent modelling calculations, and performing statistical
analyses of the combined results. It was realized at the beginning of this
work that the amount and statistical significance of the overall results
would be dependent on the volume of calculations which could be performed
within the limits of manpower, computer availability, memory, and speed. It
was not at all clear at the outset how large a volume of calculations could
be performed during this study. It has in fact turned out that quite a large
volume of calculations have been performed, some 200 moderate to very large
calculations have been performed. The overall course of the work has been
affected in various ways by features of the various computers and ancillary
equipment which have been used. Some of these features and their significance
will be described in the following paragraphs.

For visualization of computed results it is desirable to have some form
of plotting capability in conjunction with computations. In the present case,
this seems to be a fairly general situation, while it is possible to prepare
"smooth" line plots, i.e. moderately high resolution plots, of computed results
as the computations proceed, it is time consuming and expensive to do so.
Such plots require use of separate facilities which must be user operated
(i.e. operated by the investigator or his direct associates rather than by
computer operator personnel) separately from and independent of the numerical
computations themselves. It would seem desirable to have available something
like a Tektronix plot capability which can simply be ordered up by the submitted
run deck itself.

In the absence of automatically obtainable line plots, one can prepare
so called "printer plots" by suitable programming. The plots are necessarily
discrete rather than smooth in appearance, but are satisfactory in many
respects. To minimize the degree of "coarseness" of the plots one tends tn
use a large portion of the maximum number of positions (ofter 132) which are
available across the printer paper, which is considerably wider than ordinary
writing paper or typewriter paper. We have for simplicity often used 100
positions for the plotted points themselves plus several more columns for
lables, tic marks, etc. At the beginning of our work on mode formation the
CAVT7 computer code had a printer plot provision for the far field intensity
distribution. Initially in the mode formation studies we had extracted by
inspection of the far field plots the angular position of the highest
intensity point in the far field and also the relative intensity at the point
for each resonator round trip. The peak intensity and angular position as
a function of round trip number were then plotted by hand in a separate
procedure.

When it was clearly realized that mode build up is statistical in nature
and requires a number of statistically independent calculations for suitable
modelling, it became clear that the extraction and plotting of the peak
intensity and angular position as a function of round trip number should be
automated. This was accomplished in a subroutine MFLPP (mnemonic for "mode
formation line nrinter nlot"). The Dlot occupies somewhat over 100 positions
across the printer paper. For convenience it was arranged that one line
was usually skipped between each line which is used for plotting results of
a particular round trip. Thus some plots occupy more than one printer page.
The plots are optional but were almost always called for in the input data

• i III I III II I " 1 ' Ii



for computer runs in the present work. It is particularly convenient
that the plots are entirely at-omatic and require no further effort or
intervention by the investigator, and are physically a part of the overall
printed output.

From inspection of each (MFLPP) plot one can make an assignment of the
approximate number of round trips which were required in that instance for
obtaining a certain level of relative peak intensity (about 90 percent) and
also for obtaining and maintaining a desired directionality, within one-half
of the diffraction angle from the nominal straight ahead direction. It
initially seemed preferable to deliberately have human intervention in
assigning values of the "required number of round trips", partly because of
uncertaintv as to what the criteria for satisfactorv mode formation should
be as well as of course to simply examine the various plots to take note of
any trends that can be spotted, including possibly entirely unexpected onus.

A considerable number of runs were examined and subjected to prel iminary
analysis in the fashion just described. This initialy approach was limited
to consideration of only the number of round trips required before the mode
can be said to be satisfactorily formed, with no information obtained about
the spread of results prior to its settling down to a satisfactory mode.
Also the criteria for judging when the mode is felt to be satisfactorily
formed introduces a substantial element of subjectivity into this approach.
After a considerable amount of this work had been done, it appeared that a
different approach was desirable.

Rather than limiting statistical analyses to the extimated numbers of
round trips required for satisfactory completion of the mode formation process.
it seemed preferable to include in the analyses the full history of the
mode formation process, the angular position of the most intense for field
point and its relative intensity for each round trip. For this purpose it
became necessary to put into machine readable form the results of the rather
large number of mode formation calculations which had been performed. This
was done, and involved keypunching, checking, and further manipulation of
several thousand data cards. This card images were eventually stored on
mass storage and on magnetic tape, to facilitate repeated input to the
computer as needed for further analyses.

VI. COMPUTER PROGRAM MFLPQ FOR MAKING LINE PRINTER PLOTS OF MODE FORMATION
RESULTS

It was also realized that a modified computer generated graph of the
type produced by the MFLPP subroutine would be desirable in order to present
the principal computed results in conveniently readable report form. Two
aspects were concerned. First, the routinely generated MFLPP plots are
wider than typewriter paper, this porblem could be solved by use of a
reducing photocopy operation during or prior to preparation of the technical
report presenting the results of this work, although there would be some
additional complications due to the fact that some of the plots occupy
more than one printout page. Second, the plots were all on the "striped"
side of the printer paper, which does not produce a particularly pleasing
photocopy. For reasons that are not clear to this author, mainframe computer
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installations seem to prefer printing on the "striped" side, and there is
some inertia, and additional control card preparation, involved in getting
printout on the clear white side of the paper. The upshot of this is that
while it is quite feasible to get an occasional run printed on the white
side, it would be difficult to get numerous routine runs printed in that
fashion. It is quite remarkable that such mundane details became involved
even when carrying out rather large scale computations. It became desireable
to prepare a separate computer program for preparing printer plots of mode
formation results, similar to the MFLPP plots, in a size and format suitable
for reporduction in a technical report.

Although a printer plot progarm such as was needed could have been prepared
directly for a mainframe computer, it happened to be convenient to prepare
the program with a desktop computer and associate printer which ordinarily
uses typewriter sized paper. This was particularly convenient because trial
plots could be made and examined directly on typewriter sized paper and the
program immediately adjusted as needed. It also happened that the Fortran
capability of the desktop computer greatly facilitated such testing and program
development, sicce one did not have to go to a mainframe installation, or even
use the desktop computer as a remote terminal facility operating in terminal
demand mode, for such program development. The resulting computer program,
named MFLPQ for similarity to MFLPP, includes optional features which are
not present, or needed, in MFLPP. For greater clarity of presentation, one
or two lines are skipped between the plotted line for each round trip in
cases where the total number of round trips is small compared to the maximum
number that can be presented on a typewriter sized page.

There were several possibilities with respect to preparation of typewriter
paper sized plots of mode formation. Even though the data had been re-entered
into punched cards, which cannot be directly read into a desktop computer,
the desktop computer could be used to produce plots. This could be accomplished
by transmitting portions of the plot data over a telephone line and modem form
a mainframe computer, avter being read in from cards, to the desktop computer.
This mode of operation was in fact utilized to a limited extent, but was not
used for the bulk of the plotting. Instead the Fortran program which had been
developed on the desktop computer was transmitted in Fortran source form to
the mainframe computer over a phone line and complied on the mainframe computer.
The program was then run on the mainframe computer, using one or the other of
two options. One option, which was used in a limited fashion, involves
operating the mainframe computer in terminal demand mode from the desktop
computer, transmitting the output over the phone line to the desktop computer,
then printing on the typewriter sized printer. This produces quite satisfactory
plots and avoids the complexities of getting numerous sets of output data
printed on white side of paper at mainframe installation. However, the
large bulk of plots (about 200 pages) ruled against doing all the plots in
this mode of operation. For the final plotting, we switched to printing as

well as calculating with the mainframe computer, and use of suitable control
cards, etc., to get plots on white side of paper. The plots still do not
have as great a contrast as would be desired, since a fresh printer ribbon was
not in use on the mainframe printer.
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For performance of the various statistical analyses it was desirable
to be able to access the entire "database" of results from some 200 calculations
simultaneously. This ruled out direct calculations with the desktop computer
which does not have that much mass storage available, although the resulting
plots themselves can be transmitted over a phone line and printed on typewriter
sized paper.

VII. COMPUTER PROGRAM MFRSCHPLOT FOR SEARCHING OUT MODE FORMATION RESULTS
AND PLOTTING THEM (AND MAKING STATISTICAL CALCULATIONS AND PLOTS)

When this computer program began, the intended function (as suggested by
the program name, which is a mnemonic for "mode formation search and plot"
was to search out selected sets of runs according to various criteria and plot
them as a group. To prepare a plot in which the number of runs had produced
results with that value would be represented by successive letters of the
alphabet. This form of presentation enables one to readily visualize the
statistical spread of results. It was desired that various sets of selection
criteria could be used. Specific statistical calculations and plots were later
added to the program and are an important further function.

The first type of selection criterion was the identifying "run number",
RUNNO, which had been assigned to each mode formation calculation as a sort of
pseudo serial number" identifier. An input data parameter, SRCHRN, of type

LOGICAL, is read in at essentially the start of MFRSCHPLOT execution. What
its value is ".TRUE." the program reads in a set of run numbers which are to

* be located, and then proceeds to locate them.

The second type of selection criteria is used whenever the input value of
SRCHRN is ".FALSE."; in such cases the computer reads in a set of test values
of five parameters. These paramenters are TXNF2, TXMAGI, TEPSE, TXNMIR, and
TYSEED, the initial "T" denoting that they are test values for variables
which are as given by the remainder of the test variable name. For instance,
the value of TXNF2 (assuming it is greater than a certain fraction, 0.001),
is the test value for the variable XNF2, which is one of the identifying
variables contained in the "database" which consists of defining parameters and
results of mode formation computer calculations, To ignore any member of
the set of test parameters one merely assigns it a value of -1.0.

With this program design one can readily select for consideration all
uns which agree with any specified set of test variables which are included
in the overall set of five. As a special case one can set all five test
parameters to -I., in which case the program will select all members of the
set of computed results for further consideration. The requirement that
3elected runs shall satisfy more than one criterion is accomplished by use
of a set of logical variables, Ll, L2, etc. and use of the logical ".AND."
function of all five. Each parameter for which the input test value is
negative produces a ".TRUE." value of the corresponding logical variable,
as also occurs for each case of a numerical match.

k12



The principal interest is in the second of the two above described
selection criteria, and the remainder of this discussion will be limited to
that case. The total number of "matches:, of computed results which agree
with the test parameters as mentioned above, is counted and assigned to the
variable TOTNOM. Account is kept of the runs which are selected by assigning
values to a array MATCH(I), where I range from 1 to TOTNOM. The value of
MATCH(I) is the first index of the doubly subscripted array of sets of results
which form the "database." For instance if the second of the sets of results
which "matches" a given set of test variables is the seventh of the overall
sets of results, then MATCH(2) is set to 7. By use of MATCH(I) as a set
of array indices, the program can readily reference the appropriate data for
later manipulations.

After having found the set of "matches", of runs which satisfy the desired
criteria, the MFRSCHPLOT program proceeds to print a list of the run number
which have been selected, and also a list of all the identifying parameters
(XNF2, etc.) for the selected runs. It then generates printer plots of
combined results for this set of runs, listing in the printed figure caption
the number of computer modelling runs which are bieng represented and the
selection criterial which have been employed. Two plots are produced, one for
the peak value of relative far field intensity, the other for the angular
position of the peak. The plots naturally have the general appearance of
individual plots produced by the MFLPP and HFLPQ printer plot programs.
Instead of using a single character (X or.) to represent a single result,
these plots use various letters of the alphabet to represent the number of
runs for which the results fall with the specified (necessarily discrete)
range. Thus a letter "A" appears at any position where one and only one mode
formation calculation has produced a result with that value, the letter
"B" appears where two calculations have produced a result with that value.

Such "combined plots" are always produced, i.e. no input parameter is used to
specify whether to produce sudh plots or not.

The second type of calculations and associated set of plots is optional,
being controlled by the input parameters STATSC (mnemonic for "statistical
calculations"), STABLE ("statistical table"), and SPLOTS ("statistical plots").
The associated calculations, print of table, or plot is performed only
if the input parameter is zero.

Statistical calculations are performed by a subroutine MEANSD (mnemoinc
for "mean and standard deviation") if STATSC is zero. The mean and standard
deviation of the intensity and angular position are separately calculated
for each value of the independent variable, closely related to number of
round trips in the resonator. Intensity and angular position calculations
are carried out by separate calls to the subroutine.

If STABLE is zero, or blank on the input data card, a table giving the
mean and standard deviation for both intensity and angular position is printed.
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If SPLOTS is zero, separate printer plots are made for intensity and
angular position, each of which displays the value of the mean by the letter
"W'. The statistical uncertainty of the set of results is indicated by
printing the letter "S" at positions corresponding to one standard deviation
more and less than the mean value, except that it is omitted if it would fall
outside the plot. Dots are used to fill in the space between the letters
"S" and the 'W'. Such plots are perhaps the most informative of all types
of display we have used in this work.

VIII. DISCUSSION OF RESULTS

The collection of results of mode formation modelling calculations is
perhaps most readily visualized by reference to the several plots of the type
which are labeled as "combined results"; such labelling easily distinguishes
them from plots of individual calculations, which are labelled at "Run XXX."
These are of two subtypes, which will be referred to as scatter plots and
statistical plots. The two subtypes are not explicitly distinguished by
their labels.

For each of these combined results plots, the independent variable
represents twenty times the normalized value of the round trip number. For

example, an independent variable value of 32 corresponds to a number of
round trips which is just equal to 1.6 times the nominal value (ratio of
logarithms of tube Fresnel number and magnification). This is different
from the independent variable used in the plots of individual caculations,
and permits meaningful inclusion on the same combined results plot of results
obtained for various combinations of resonator parameters. The dependent
variables, IP/IO and THETA, range from 0 to 1.0, and from -5.0 to +5.0,
respectively, as in the plots of results of individual runs.

In the scatter plots a measure of the "density" of values is indicated
by successive letters of the alphabet, with "A" corresponding to the fact
that only one run of the group considered produced a value within the discrete
range involved, the letter "B" corresponding to two such runs. Separate
scatter plots were produced for IP/1O and for THETA.

From the scatter plots of IP/1O one can readily discern a pronounced
-- statistical variability in the earlier stages of the mode formation process.

In fact, there is still considerable spread for values of normalized round
trip number for which the IP/IO values are clustering about a moderately
large value, say 0.80. From inspection of the full set of such plots one
might perhaps subjectively conclude that the transverse mode has achieved a
resonably good intensity value within the nominal number of round trips,
but there is scatter corresponding to a substantial fraction of cases
which require a larger number of round trips for satisfactory mode formation
as measured by relative peak intensity.
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The scatter plots of THETA indicate a very broad angular spread in early
stages, and suggest a monotonic decrease in angular spread as round trip
number (and hence time) increases. One would perhaps subjectively conclude
that the angular spread has become and remains moderately small after the
number of round trips reaches its nominal value (20 units for the independent
variable in tha scatter plots), but there is still a further noticeable
decrease in angular spread at later times.

A more quantiative presentation of the statistical properties of the
mose formation results is given in what we designate as the statistical plots.
The data which has been obtained from "sorting" of the overall set of runs
to find those which match specified sets of parameters has already been
generated in preparation of the scatter plots. For the statistical plots
there is a further stage of calculation in which the mean and standard
deviation of all values falling at each selected value of the independent
variable are computed; the mean and standard deviation are then indicated
on the statistical plots. There is a separate plot for intensity and for
angle (just as for the scatter plots). The character "H" represents the mean
value. The character "S" is plotted at a distance above and below the mean
which is equal to the computed value of the standard deviation, of course
points for which the upper "S" would fall off the top of the graph are
not plotted.

The statistical plots for IP/IO typically are concave upward for small
values of the independent variable, then tend to be straight for IP/IO near
one-half, and finally become concave downward. This can be roughly described
as sort of "S" shape, through the curvature is smaller than one tends to
associate with that letter. In any event, the trend is clearly monotonically
upward, as one would certainly expect. Near the central part of the plot,
there is no clearly discernible trend regarding the magnitude of the standard
deviation. The standard deviation is relatively small for both extremes
of the independent variable, as it would almost have to be. The statistical
spread is still quite substantial, with a standard deviation of the order of
0.1, when the number of round trips has reached its nominal value. From
the statistical plot for IP/IO obtained from the combined results of all
198 calculations, one would conclude that the mode is fairly well, but not
fully, formed after a number of round trips equal to the nominal value.

The statistical plots for THETA indicate a standard deviation of some
three or four diffraction angles at very early times, and a monotonic
decrease with increasing value of independent variable. The decrease in
standard deviation apparently does not become pronounced until a substantial
fraction of the nominal number of round trips have occurred. From the
statistical plot ofr THETA for the combined results of all 198 calculations,
one would conclude that the angular spread has become less than one diffraction
angle after a number of round trips equal to the nominal value. This seems
a fairly well formed mode, although the angular spread clearly decreases
further.

The angular spread can be at least qualitatively fitted by a Gaussian
function of normalized round trip number. The value of SDT(T), where SDT
means standard deviation for angle THETA as a function of time T, can be
expressed as
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SDT(T) - 3.6 expl-2(T/TN)**21,

where TN is the nominal time for mode formation. This predicts standard

deviation values of 3.6, 2.2, and 0.5 diffraction angles at times corresponding
to independent zero, one-half, and one times the nominal mode formation time,
respectively. We emphasize that no quantitative curve fitting was done to
obtain the above expression; it represents only an eyeball fit. The significant
point is merely that the behavior of the plot is qualitatively similar to that
of a Gaussian.

1.
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IX. INDIVIDUAL MODE FORMATION CALCULATIONS
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DIFFFACTION ANGLE, I.E. APERTURE wIDTh/*AVELENGTH) OF THE POINT
OF KAXIMUMv FAR-FIELD INTENSITY FRO- STRAIGHT-AHEAD DIRECTION.
TUFE FRESNEL NUMBER= 153.60000;VAGNIFICATION=1.41417
ALIGNMENT EPSL =  .COCCC;N ; OF MESH PCINTS ON MIRROR= 256.
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1x x
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1 Z + X
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1. 7 +
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+ x

1' * +
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+

7 + A

LW + x

+

LC *

THET .. 5 .

TH +% L H T E8 LcS T E I T C% ( 1 1I S C A

CE\TLAIUY FR-FIELL!LEN INTT.IT IP/IC AR ICHTAEA D~ IRC. O

TULFRESNEL NUm2ER= 15".6.CQC;vAGNTFICATIO=1.41417
ALIG%4MENT EPSL= ~Ci7~. OF vES'i PCITS ON KlkPORx 256.
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C xxx IF/rI X X 1. o

1

2 , X
7 * )
4 * 4 X•
r • x.

1 2 + x
+ x

11 V 4X

12 .+ x

17 * A

14 •+ x .

1i-  • A

11 . 4 x
12; , x

14 . + x
+ X

1 . 4 +
+ X

S+ x

2-" •+ X .

: + x

Z¢ •+ x .
S+x .

-' .0 ... THETA 5.C

R N 167. TRAN SVERSE POuE FURMATION. PELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1Ot AFL INDICATED oY X.
THE ANGLE THETA vEASURES THL DEVIATICN (IN UNITS OF A
DI FFACTICN ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF !AXIWUM FAR-FIELD INTENSITY FPO V  STRAIGHT-AHEAD DIRECTION.
TU.E FRESNEL NUMBER= 153.6 ,nOC;vAGNIFICATION=1.4141 7
ALIGNMENT EPSL =  OOCOC;N CF 'ESH POINTS ON MIRROR= 256.
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Z1+ x
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17 *+ A
1? .+ x .

4 x
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RU% T A S RSEv-OE FRM 6T IN. ELAIVEVALUE C+
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* A A

1 0

+ x

10 7

c + ~ x
17 . +

ic .+ x

* + A.

* + A

. . . . . . . .

5.0 H. TE TA .4. ..

c. 180. TRANSVERSE v0uE FORMAT10%. 9ELATIVE VALUES OF
CLN-TOAL FAP-FIELD INTEI.SITy IP/IC., AFE INDICATEi 3Y x.
TmE ANGLE THETA wE &SURES THt E EV IATICI (IN UNITS OF A
OIFFPACTION ANGLE, I.E. APEFTURE wICTh/%AVELENGTH) OF THE POIN4T
OF MAXIMUM FAR-FIE LC INTENS ITY F POhM STRAIGHT-AHEaD D IRECTICN.
TLFE FRESNFL NUlEEr, '07.2LCC;wACi%IFICATIO'=lo4l4l17
ALIGNMENT EPEL= OOCLL.;NU OF vE SH P(1%TS ON MIROR= ~5 t.
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.CAY iPI: ~ 1.0

c '4
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• X +
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I A >+

IZ . +

I2 . +x
+

4L +

l. . .4 x .

1.. . + A .

+1 . + A

+ .
ic *++ + A .

-~~ +

L,,. * + A" .

* +

'-7 + y

-. THET ... 5

L' 19C. "rRA'iSV E RS L 'A0 E FORIIATION,. RELATIVE VAL UtS OF
CEk.Tr AL FAR-FIELD INTEN SITY IP/IC, APE IN'DICATED 5Y X.
THE ANGLE THETA M+EASURES THL DFVIATI , (IN u'AITS OF

DIFFPACTIO ANGLE, I.E . E TR' w IDTH/ VELEIGT ) F THE PO I NT

OF "AXIv'UY. FAR-FIELD INTE',SITY FPO" STPAIGHT-AHEAD DIRECTIC .
TuPE FRESIEL NU*QEP =  707.20000;*AC.NIFICATION=1.4141

7

ALIu.;ENT E PSL= *CI'; N CF wESH PCI'.TS 0, *+IRROR= PP 5 0
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X(A X I~/' ).A .

x4

4 A

7 x +

+ 4

10 0 y

r + x

17 + x

ic *+ x

+ x
+A

24 + A

+ X

RLN 1;1. TRASVE CE YO E FuRvATID'.. RELATIVE ALULS OF
CLTPAL FAR-FIELD~ INTEI-SITY IP/IC, AcE INDICATED tY X.
THE ANGLE ThETA VEASURES THE DEVIATICN (I.N u;NITS OF A
DIFFRACTIUN ANGLE, I.E. APE RTURE *IDTH/wAVELENGTH) O F THsE PO INT
OF M1AXIMUY FAR-FIELD. INTFSITY FPOV STRAIGHT-AHEAD DIRECTION.
rt zE FR ES N EL 1, JY?EP= 3 G7 .2 0C0;"AGIFICATICN1.4141 7
ALIGliENT EPSIL* *C C f; N L OF VESH POINTS ON 'fIRROPZ 2515.

37



L +

+

++

L +

++

4x

C +

.. TH T *+ .

+;F A T O A%.E I. . A E T R .~/A L % ) O H O N
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AL 6 m N P L ;'~ % F " S *C T ON MI R R 25.
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.0 AA Ix/V AxX 1 .0

I . . . . . . ..

1 .X X .

L: S A + 0

4 . *

"P+ • x

1 c + x

0 .+ X

C, . 4 .

1 
7  + )

1iC . .A

1€  +

+
17 . 4. .

+ x

2 4 .

22 • + x

*. • * A

2'4 . + x

2" • x 5.
29 . + A

-5.0. + TrIETA 4.4.4 5.0

RU, 201. TRA\SVERSE MOOE FORMATION. RELATIVE VALUES OF

CENTFAL FAR-FIELD I4TEf.SITY IP/I , APE INDICATED BY X.
THE ANGLE THETA 'EASU ES THE DEVIATION (IN uNITS OF A

DIFFPACTIO4 ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD I'.TENSITY FPuw STRAIGHT-AHEAD DIRECTION.
TUPE FRES'.EL NUMBER= 76.8GOOO;%AGNIFICATION=1.31996

ALIGNMENT EPSLz .0CCCC;NJ CF 'ESH POINTS ON MIRQOR= f56.
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• :X F/j( xx 1.•0
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C 4+
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11 • +
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+
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I4.•. A
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I!17 .* + A
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+.I .............. . . . ..

+ + + x .

(*4 • + •

A': + X

E' . + X .

.7 . + A T

40

,. * *+ ... . : . . . . .

RU% 02. TRANSVERSE O FOR~TIO ,. RELATIVE VALUES OF
CE'.T AL FAR-FIELD INTENSITY IP/It , ARE IN.DICATED BY A.
ThE ANVGLE THETA EASURES THE DEVIATIC%. (IN UNITS OF A

DIFFR.ACTIQN ANGLE, I.E. APERTURE IDTh/aAVELENGTH) OF THE POINT
OF N XI~tU), FAR-FIELD INTENSITY FrO STRAIGHT-AHEAD DIRECTION.
Tut, . FRE.,'.EL NU'1 ,E= 76.3C0C ^ vAGNFCAIN._19

AL:(bNMENT EPSL = . CC0;NL, OF MESH PCINTS ON MIRROR = ,5O.
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ceo YAX IP/oIoo'o ~eoo eo ooAX eo 1.Cooo

1 A 4 9

Z + x

. o
+  

+

•+ + x
10 4 *A

14 • 4 9

Ix
1 + +X .

17 + x
1+ x+

.+ x

11 • + •

+ x
+ ." x + A

27 •+ X .

-50 ... T2EA 4+0 5.0

FUN 207. TRASVERSE PODE FORMATION,. RELATIVE VALUES OF
CENTRAL FAR-FIELD IhTENSITy IP/1C, ARE INDICATED 8Y X.

THE ANGLF THETA *EASURES THE DE IATICN (IN UNITS OF ADIFFRACTICN ANGLE, I.E. APERTURE wIDTh/AVELENGTH) 0F THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FrOw STRAIGHT-AHEAD DIRECTIONe
TUbE FRESNEL NUMBER= 76.8LO00O;vAGNIFlCATIO%=I.31996
ALIGMEN4T FPSL= O0GCLC;NC GF MESH POINTS ON MIRROR= 256.
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4. X

*+ x4

+ 4.

ic+ . x

12 7 +

17 * +

L~ C +

'-. .+ x .

* + x *

+ 4.

T E T 5 .0

2"- R*S~ S O D F R4. I N xtA~V VA U S O

THEA. G4. TEA ME SRES L0D FDEV TION(' UNIATV S OF

DIFFcACTIG,% ANGLE, I.E. APE RTURE wIDTH/wAVELE,,GTH) O F THE POIN.T
OF "IAXIVUIM FAR-FIELD INTENSITY FROM STPAIGHT-AHEAD DIRECTION.
TLr-E FRES%.EL %UMPER= 76.SUCCO;MAGNIFILATIOy41.31996
ALIGl~ENT EPSL= rCOCC;N- CF VESH OC)I%~TS ON M~IRROR= 25c.
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• 0 XXX IP/Ic xx

*x*.....................*****...............

1 4.

- . +

4 • X +

"7 . ++
* 4 A&

1C X

11 * + X.
1: • + .

13 •+ x.

1/. . + X.

* x *

1'" • + X .

~+
+

+ x

1".7 + x

1. * X *

++ +• + +

L 2 7 R A

* + X .
*7 . + X .*

S*++ TF.Tt- *++ 5.0

Ls, 205. TRANS F E 'OvE FGPR TIO0,. LLATIVE VALUES OF

CENqTPAL FAR-FIELD INTENSITY IP/lO, ARE INDICATED BY X.
Te-F ANGLE TnETA EASUFES THE DEV!TlTC\ (IN UNITS OF A
DIFFFACTIC\ % A6LE, I.E. PEr TURL fID~hI/AVELE,bTH) OF ThE PCI\,T

Of T ;AXX1U;.; FAR-FIELD INTENSITY FC V
' TRAIGHT-AHEAD DIRECTION.

T% -E FRESNEL NUMBER= 153.6 0000;"AGNIFICATION--1.!199 6
ALIG:PfE%,T EPSL= •0C0CCe;NO OF .mEst P-.,%T$ ON MIRROR= 25o.
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x x y

X
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7 + x *

c  + X
4 4

11 . 4 X •

+

+ x

+ x

+ +

+ x

* +

. . .

C . . . .

Lv . + X .

A . A x 

TUFL .R S E N+P P 15 . 0 0 ; AG I I A I ,1= . 1 9

AL 6 M N 4P L 00C A ,u L) CI T N M R O = 25c

* 4

4 C+++ THiETA +4 5.0

eu', 2 .r TRA> SVFRSE F'CDE FuOR TT , . RLLATIVE VALUES OF

CE.,TFAL FAR-FIELD INTENSITY IP/IC , A L INDICATED Y X.
THE ANGLE THETA MEASURES THE DEVIAT1C'. (IN UNITS OF A
DjFFFACTI0' ANGLE, I.t. APEFkTURE *IT/AEL~GH OF THE FOINT
OF MAXIMUM FAR-FIELD 1.TE.,SITY FPO ' STRAIGHT-AH EAO DIRECTION.
Tu% - FRESr, EL NUMPEP =  153.6OO3 ,;VAGNIFI CATION=1 . 199f
ALfGl, MENT EPSL = *('O0O;NC uF L5H PC1\ TS ON MIRROR= 25c.
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x Xxk
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* A 4 A
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S+ X

1+ 
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It •+ A

17 * + X .

+A
+ X

zc * +
21 . + A,.- * 4. A

+ .

+ •C,.- * 4.

+ X .

T 4. 5.0

RU N 207. TRAiSVFRSE MODE FORMATION. RELATIVE VALUES OF

CETRAL FAP-FIELD INTENSITY IP/IC, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATION (IN QNITS OF A

DIFFPACTIC% ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTEt,SITY FROM STRAIGHT-AHEAD DIRECTICN.

TuFE FRESNEL %UMeER =  153.63000;mAGIFICATIC'i=1.31996

ALIGNMENT EPSL = .0CCOO;NU OF MESH POINTS ON MIRROR= 256.
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C~~~~ ~ ~ ~ ~ E .TPAL FA9 FIFLD INTE SITY IP/1

'.4 6



A X I

* A +

7 * x

*+ x

1 +

1 +

17 c +A

1 ++

2 +

4. + A

+

~1+ x

27 +

+

3: * x

+4 THETA ++

P UT 2 C T RA!, SV EFSE 0O E F 0R 10 T TOP,. RELATIVE VAL UES OF
CENTPAL FAQ-FIELD INTE'.SITy IP/I"l, AkE INJDICATED t;Y A.

THEi ANGLE TriETA %IEASUkES THL UEVIATIC'; (IN uITS OF A
DIFFI ACTIC~jl ANGLr, I.E. APERTUqE *IDTH1/PAVELENCTH) OF THE FOI .T
OF .AXIMUl FAR-FIELD INTE~tSITY FROhM STRAIGHT-AHEAD D IRECTION.
TU&rE FRE '.EL NUMEEP= 3'07.2COYV'-AGN 1FICATION4=1.3199A
ALIG\%!E*T EPSL= *OOCU0;N0 OF M ESH PCIN.TS ONS MIRROR= 2 6.
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A A +

r * +

L 4 +

++

* . o )

+ x

10 + y
11 .*

'. . + .
I * + A,

+ x

I .............. . . . ..

1 + + T

A VERSEIO FDPAT1 . P E L. ALU

(. *

S .+ A

7+ A

,. * +

r. * + A

_-_ • +++ Tt-ETA, +++' .

U'\ ?1 r . TRA'iSVERSE vOCE F9R,.LTION. RELATIVE VALUES OF

C L T AL FA -FIELD INTEN.SITY IP/I , APE INDICATE D dY X.
ThE A:GLE THETA "EASIkr S THE )EVIATIC%, (P. UNITS OF A
DIFFOACTIUN 1 A GLE, I.E. A PERTURE ,IDTH/,AVELE,,GTH) OF THE FPCI'T

OF 'AXIM.U" FAR-FIEL II.TFNS:TY FRO M  STPAIuHT-AHEAD DIRECTION.
TU E FRES N EL N J-, EQ =  1 7.2CGC . ;"AGNIFICATION=1.*7 99c,
ALILMET EP'-L: .L0302;.u iF NESH P0I'.TS O ,IRROR= ?56.
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(.0 xx x P/jC X 1°C
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+ x

- . A .

* A

17 . 4 x

11 . A

12 • 4 A .

14 . A .

14 . . T .
1 * A X .

17 . 4

20 . * . . ..

-5.0 +++ THETA +4+ S.C

PuN 311. TRANSVERSE IODE FORMAT1O%. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/I1, APE INDICATED BY X.

THE ANGLE THETA MEASLRES THE DEVIATIC% (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE ,,IDTH/,AVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD 1"TE',SITY FPO- STRAIGHT-AHEAD DIRECTION.

TLFPE FRESNEL NUBER= 76.83COC; AGNiFICATION=2.O00 3
ALIGNMENT EPSL =  .0OO0C;Nu OF MLSH POINTS ON MIRROR= 512.
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x xx p/I1 r xx x1.
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+ /

1 7 + x
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1. T 5

RU 312 TR N VE S KOX ,OIA I N E AT A US O

11 F • X.

12 . + x .

14 * X

17 . +x .

1 * . X .

*C . . .x .

-50 ++ .4 THETA +++.4 S.C

RuN, 312. TRANSVERSE 'DE FOFMATION. RELATIVE VALUES OF

C.TRAL FAR-FIELD INTENSITY IPIO, ARE INuICATED BY X,

THE ANGLE THETA wEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTIUN ANGLE, I.E. APERTUFE wIDTH/wAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIFLO ITENSITY FPO M  STRAIGHT-AHEAD DIRECTION.

TuFE FRESNEL NUMHEP =  76.8uOOC;NAGNIFICATION=?.00G03

ALIGNMENT EPSL =  .COOC;%G OF YESH PCONTS ON MIRROR= 512.
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c.• xxx IP/IC G xx 1.0

• X

?x x +

7 + x

- , X4.
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• + X

7 . + ,1- . X

ixi11 . 4 X

Jx
12 . X .
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17 * x
1E . + X .

* e.ee... eeeeo C oe*t eoec..... e.....oooeoe. to

-5.0 . THETA ++ 5.0

RUN 313. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1O, ARE IN.ICATED 2Y X,
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFPACTION ANGLF, I.E. APERTURE wIDTH/%IAVELENGTH) OF THE POINT
OF MAXIMUX, FAR-FIELD INTESITY FQOM ST;AIGHT-AHEAD DIRECTIC%.
TUEL FRESNEL NUMSEP= 76.8000';AGNIFICATIO=2.O0003
ALIGNPMENT EPSL = .0OCOC;NO OF vESH POINTS ON MIRROR= 512.
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,AX IP/IC XXK 1.0
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I * •4*' 1 +

',14 . 4, X .

: 17 . 4,!

1 * 4,+ X .

4,• x .

4,4,4, ++ THETA 4, 4 5 ,,0

R *, 314. TF ANSVERS - rODE FORt TIO%. RELATIVE VALUES OF

ACENTRAL FAR-FIELD INTENSITY IP/ID, API INDICATED £'Y X.

ThE ANWGLE THETA 'EASURES IdE DEVIATION (I', U'NITS OF A

DlFFRACIUN ANGLE, I.E. AFEF TURL ,,IDTI, /AVELENGTU) OF THE POINT

OF AXIUI, FAR-FIELD 1,TENS ITY FCUM STRAIGHT-AHEAD D IRECTIONw.
TUgE FRESNEL 'NU.PER= 76. .C3CO;VAGNIF ICATICN=2.000
ALIG,1WENT EPSL' .OOOO0;NG CF MESH POINTS O0% MIRROR= 512.
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+ C
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+ X

C + x

+ C

+ X

+ x

•+ x

0 oC

.12I + X .

1 . T 5.
15.

16 . X .

RUN 315 .TRANSVERSE *ODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/[(], ARE INDICATED aY X,

THE ANGLE THETA WEASURES THE DEVIATION. (IN uNITS OF A

DIFFRACTION ANvGLE, I.E. APERTUjRE *IZDTH/..AiELENGT4) 0 F T hE PO INT
3F MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTION.

TUBE FRESNEL NUMeER- 153.60000;MAGNIFICATIONx2.0003

ALIGNMET EPSL =  .OCCO;NO OF vESH PCINTS 0 MIRROR= 512.
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c.0 x(x x :p/I xx 1 .0
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+ x
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12 + x.

13 .+ x .
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16 .+ X

17 + x

+ x

+ A.

11 . + Xe

15 4. Xe

16 .00..0.. * 4. 0 a.,1 .

.0 .++ THETA 5.0

PU N 316. TRANSVERSE MODE FORMAT!3N. RELATIVE VALUES OF
CENTPAL FAR-FIELD !%TEN.SITY IP/IC, AgE INDICATED bY X.
THE ANGLE THETA mEASORES THE DEVIAIO\ (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE ,IDTm/*AVELE>,GTH) JF TmE POI%T
CF MAXIOUM FAR-FIELC INTESITY FROM STRAIGMT-AHEAD DIRECTIGN.
TL2E FRESNEL %Uv ER =  153.5CO00;'AGN1FICATICN=2.00003
ALIGNMENT EPSL =  .OOCOC;NO CF MESH PO:NTS ON *IRRGR= 51k.
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9. c x
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+c X11 . X •

16 . " X.

17 . A .

18 + X.

19 . + X .

20 . + x.

-S.0 +++ THETA +4+ 5.0

RUN 31'. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IPIIO, APE INDICATED EY X.
T HE ANGLE THETA "EASURES THE DEVIATION (IN UNITS OF A

DIFFRACTIOU ANGLE, I.E. APERTURE wIDT,/AVELENGTH) 3F TmE POIN.T
OF MAXIMUM FAR-FIELD ITENSITY FPOv STRAIGHT-AHEAD DIRECTIC%.
TUaE FRESNEL NUM9ER= 153.6C00,;' AGNIFICATION=2.00003
ALIG\,MET EPSL= .0OCO0;N) CF "ESH POINTS ON MIRROR= 512.
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16 . + x.

17 .+ X •

14. . K.

10 • + xK

20 • . K.•

-. 4.4 THETA ++ 5o0

RUN 31. TRANSVERSE MO ,E FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITy IP/I0, ARE INDICATED BY X.
THE ANGLE THETA -EASURES THE DEVIATIO'N (IN UNITS OF A
DIFFPACTIOiN ANGLE, I.E. APERTUPE 4IDTH/oAVELE'GTH) C F THE PO NT
OF MAXIMUY FAR-FIELD INTENSITY FPO% STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUM6ER= 153.60000;vAGNIFICATION=2.0O0G 3
ALIGNMENT EPSLz .,COOC;NO OF '4ESH POINTS ON MIRROR= 512.
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Co0 xxx IPIic xxx 1.0

1 X •

5 x

6 C

E: *X 4
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+ x
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1 7 + XC
18 C

0 + XC

19 . 4 Xe
# C

20 * + XC

-504 THETA ... 5.0

QuN 319. TRANSVERSE MODE FORMATION* RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1O, ARE INDICATED BY X.
THE ANGLE THETA mEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.Eo APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD I'.TENSITY FPOl STRAIGHT-AHEAD DIRECTION.
TUPE FRESNEL NUMBER= 07.2CO00O;MAGNIFICATION=2.00003
ALIGKMENT EPSL = .o00COC;NO OF MESH POINTS ON MIRRdR= 512.
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.xxx .P/ . yx 1 0

1 X +

4 *

* +

+ x

7 C + A

F * x

7 + x

IC • + A

+ X

12 . X .

17  + x .

1 + x.17 * x.

15 * + X .

19 + + X •

20 +

-. + THETA +50

RUN 32C. TRANSVERSE MODE FURVATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X.
ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFFACTION ANGLE, I.E. APERTJRE WIDTH/IAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELL INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUTm PER =  !07.2000C; M AGNIFICATION=2.00003

ALIGNMENT EPSLZ .0OOO;N Of MESH POINTS ON MIRROR = 512.
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,0 wAX IP/ I YXX 1.0

* .

2 * +*x

.7 X

+ A

+ x
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13.  . 4 A .

17 + x *

1' * + x .

1' , + X •

19 + xA

20 . 4 X .

0 +. THETA +4 5.0

RU' 321. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENT;AL FAR-FIELD INTENSITY IP/lO, ARE INDICATED PY X.
THE ANGLE THETA %EASURES THE DEVIATION (Its UNITS OF A

DIFFRACTION ANGLE, 1.1. APERTURE wIDTh/wAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FPOv STRAIGHT-AHEAD DIRECTION.

TUEE FRESNEL NUMBERz 307.20000;MAGNIFICATION=2.00003
ALIGNMENT EPSLz .OOOOC;NU OF vESH POINTS ON MIRPOR= 512.
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1 A+ A

+ x
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+ x
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11 • . x F

12.i F4.E U r R 0 . 0OC % G I I A 1 1= .0 0
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1! . . A .

14 * + X .

15 • 4. A.

17 . + XA.

I * + A .

*O • . S .

-44.+4 THETA 4.4. 500

RLN 322. TRANSVERSE !'OLE FORMATION.. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, APE IN[ICATEO iBY X.
THE ANGLE THETA EASURES THE DEVIATICE (IN UNITS OF A
DIFFFACTI )N ANGLE, I.E. APERTURE IDTH/hAVELE'NGTH) OF THE POINT
OF MAAIMUM FAR-FIELD INvTES1TY F O v STRAI(GHT-AHEAO DIRECTION.
Tb- FRES\EL NU rR= 3O?,2OCOC; AGNIFIcATION=2.0OOO03

ALINMENT EPSL =  *COCOO;NG Of MESH POINTS ON "IkROR= 512.
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CIFI1 XXx 1.0

* . .^ .

? .x

* x 4

4 * X 4

r * X

* x

l + X

11 .. .

CO 444+ THETA ++4 5.0

0U\ L 2!. TRANSVERSE NODE FORMATION. RELATIVE VALUES OF

CE'NTRAL FAR-FIELD INTENSITY IP/I1 , APE INDICATED BY X.
ThE ANGLE THETA vEASURFS THE tEVIAT1CN (IN UNITS OF A
DIFFkACTlu% ANGLE, I.E. APERTURE *IDTH/IAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROm STRAI HT-AHEAD DIRECTION.
TLFE FRESNEL NUMEER = 614.4CO0;VAGIFICATIC=2.00003
ALIGNMENT EPSL =  OOCOC;NO OF "ESH PCINTS ON MIRROR= 512.
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.0 1.0

7 x

4

11 . .

12 .. .

14 * + x.

I S + x.

-50 +++ T-iETA +++ 5 oQ

RUN 324. TRANSVERSE frO E FORmATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IO, ARE INLICATED Y X.
THE ANGLE THETA mEASL'RES THE DEVIATION (IN LNITS OF A
DIFFRACTIcN ANGLE, I.L. APERTURE %IDTH/ AVELENGTH) DF THE FAINT
OF MAXIMUM FAR-FIELD INTENSITY FRO%* STRAIGHT-AHtAD DIRECTICN.
TUBE FRESNEL NUMBER= 614.4000i;MAGNIFICATION=2.0C003
ALIGN!ENT EPSL =  .COCOC;NC CF MESH PClNTS ON MIRROR= 51Z.
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1 X.

2 •x 4

.x +
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12 .+ x.

1". X X

17 + x

14 x

14. . 4 X.

+. THETA +.+ 5.0

QL', 325. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CE'TPAL FAR-FIELD INTENSITY IP/IC, ARE INDoICATED BY X.

ThE ANGLE THETA "EASURES THE DEVIATION (IN UJITS OF A

DIFFRACTION ANGLE, I.L. APERTURE wIDTH/wAVELENGTH) OF THE POINT
CF MAXI'UM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.

TU-L FRESNEL NUMB ER =  14.4OCOO;vAGNIFICATIN=2.O00O03

ALIGNMENT EPSL =  .00CO0;NO OF MESH POINTS ON MIRROR =  512.
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c 0 xxx IP/IC xx 1.0
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0 . .. T H .T
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RUN 326. TRANSVERSE MCLE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/ 0, ARE INDICATED BY X.
THE ANGLE THETA WEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTIOAN ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUPE FRESNEL NUMBER= 514.40000;MAGNIFICATION=2.0000 3
ALI6NMENT EPSL= .0000;NU OF VESH POINTS ON MIRROR= 512.
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c.0 xxx IF/I0 xxx 1.0

* .. . . . . .

1 +

' +

Ix

7 X

• X •c + x4

. * X.

-5.1 THETA +++ 5.0

RN% 327. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1O, ARE INDICATED bY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTIuN ANGLE, I.E. APERTURE wlDTH/WAVELEGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROP STRAIGHT-AHEAD DIRECTION.
TUPE FRESNEL NUMBER= 1228.80000;YAGNIFICATION=2.00003
ALIGNMENT EPSL =  .00000;NO OF MESH POINTS ON MIRROR= 512.
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x xx I P I c xx x1.
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+ x

1 0 +

+ x

* * .. .* .. * .. . . * . * . . . . . . . . . . .* . . . . . . . . . . * .

_ro ... THETA ++ :

R u 3 2g TRANSVER SE "'ODE FORMATIO,. R EL AT IVE WAL U S nF
CEN'TRAL FAR-FIELD INTENSITY IP/IC, ARt INDICATED EY X.
ThE ANGLE THETA VEASLRES THE DEVIATICN. (IN UNITS 3F A
DIFFRACTICN ANGLE, l.t. AFE RTU E *IDTH/wAVELENGTH) O F THE PO INT
O F fAXPFU FAR-FIELL 1 %TE NS IT Y FROY S7PAIGHT-AHEAD D IR E CT 1ON
TLFE FRESEL \NUyVEPZ 1?EE.-'CSCO;vAGNIFICATIO,%=2.0OOO3
AL~iUY.ENT FPSL= *C0CCC;N0OCF mESH PCINTS ON mIkRR 512.4
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1 X 4
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iC . °
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-5.0 **+ TriET ++ 5.0

RUN 329. TRANSVERSE MODE FORMATION. RELATIVE vALUES OF
CEf.TRAL FAP-FIELD INTENSITY IP/IC, APE INDICATED bY X,
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROV STRAIGHT-AHEAD D1RECTION.
TUBE FRESNEL NUMBER= 1228.80000;vAGNIFICATION=2.C0003

ALIGNMENT EPSL = .00000;Nc OF MESH PCINTS ON MIRRORz 512.



x xx I PI (N xx x1.

+ x
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+ x
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+ x

7 + X .

11 *+ x

12 7 + x .

*~~~ 0 : ' . *.***.* * * *. * ' .: . . . . . . . * . . .. . .

-5.0 +... TiiETA 4.. 5.0

PUN 3 3 1. TRA N S V FSE MODE FORMATION. RELATIVE VAL UES OF
CENTRAL FAR-FIELD INTENSITY IP/IO, ARL INDICATED BY X.
TtiE ANGLE THETA %'EASURES TH E DEVIATION (IN UNITS OF A
DIFF ;ACTIUN ANGLE, I.E. APE RTURE *IDTH/wAVELENGTH4) OF T mE POINT
OF MAXIPOUv FAR-FIELD ITENSITY FROM STRAhHT-AHEAD DIRECTICN.
TLJPE FRESEL NUv!E Rz 7 . COUOC; AGNI F ICATI 0N? * F284 0
ALI(,\MENT EP L= .00O0;N.; OF "ESH POINTS ON MIRPOR= 51e.
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• xxx ip/Ic xxx 1.0
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5 + X

4 9X + X
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1 + X .

10 9

4; . 4 x .

10 . + X .
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-5.0 ++ THETA 5.00

RU 332. TRANSVERSE MODE FORMATION* RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/I0, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRAC71ON ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) 0 F THE PO I T

OF MAXIMUM FAR-FIELD It.TENSlTY FROM STRAIGHT-AHEAD DIRECTIONe
TUE FRESEL NUMBER= 76o8CO00;xAG .FICATION=2.9284O

ALIGNMENT EPSL =  .OCCCO;NU OF *ESH PCINTS ON MIRROR= 512.
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0. xx IP/IC xx 1.o
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1 A +
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L+ x
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1; 4 + A
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-5:0 THETA +++.5.

RUN 333. TRANSVERSE MODE FOiRMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED -Y X.
THE ANGLE THETA YEASURES THE DEVIATION (IN UNITS OF A
DIFFRiACTION ANGLE, I.E. APEkTJRE wIDTH/wAvELENGTH) OF THE POI;,sT
0 F MWAXIM UM FAR-FIELD IN.TENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUHL FRESNEL NUM BER= 76.80OO0;MAGNIFICATION=2.928A 0
AL10IMENT EPSL= .0CC0C;NO OF *ESH POINTS ON MIRROR= 512.
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1? , + X.

-5.0 ++ THETA + 5.0

RUN 334. TRANSVERSE MOVE FORMATION, RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/II0 ARE INDICATED dY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFPACTION ANGLE, I.E. APERTURE WIDTH/hAVELENGTH) 0OF THE POI NT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUEL FRESNEL NUMBER= 76,80000;VAGNIFICATION=2,82840

ALIUNMENT EPSL =  .00000;NO OF MESH POINTS ON MIRROR= 512.
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7 + X
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RUN 335. TRANSVERSE mODE FORMATION. RELATIVL VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATICN (IN UNiTS OF A
DIFFRACTION ANGLE, I.E. APERTURE ,IDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUFL FRESNEL NUMBER= 153.6000C;YAGNIFICATION=2.F2940

ALIGNMENT EPSL =  .C0000;NO OF mESH PCINTS ON MIRROR= 512.
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RUN 336, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IPI1O1 ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) 0 F THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FROOP STRAIGHT-AHEAD DIRECTION,

TUEE FRESNEL NUMBER= 153o.6 000 C; vAGN IF I CAT I
O N = 2 E 2 8 4 0

ALIGNM ENT EPSL =  oO0000;NO OF FAESH POINTS ON MIRRORz 51i.
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RU, 337. TRANSVERSE !OoE FORMATION. RtLATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/l0, ARE INDICATED BY X.
THE ANGLE THETA "EASURES THE DEVIATION, (IN UNITS OF A
DIFFPACTIUN ANGLE, I.E. APERTURE wIDT / AVELENGTH) CF THE POINT
OF MAXIMU FAR-FIELD INTENSITY FPO' STRAIoHT-AHEAD DIRECTION.
TUPE FRESNEL NUYPER= 153.63000; AGNIFICATION:,. 2P40
ALIGNMENT EPCL= .COCO^;NC UF MESH POINTS ON YIRROR= 512.
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RUN 339. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I1, ARE INDICATED BY X.
ThE ANGLE T4ETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION,
TUBE FRESNEL NU!EER= 153.60000;MAGNIFICATION=2.8284 0
ALIGNMENT EPSL =  .0000O;NO OF MESH POINTS ON MIRROR= 512.
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1C . + X.
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0 H+ T ETA +++ 5.0

U % 33g. TRANSVERSE MObE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INUICATED BY x.

THE ANGLE THETA wEASURES THE DEVIATICN (IN UNITS Of A

DIFFRACTION ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) OF THE POINT

OF AXI MUM FAR-FIELD INTENSITY FROw £TRAI(GHT-AHEAD DIRECTION.

TUEE FRESNEL NU4E-EP =  'C7.20000;A(-ANIFICATICN=2.9484C

ALIUNMENT EFSL .OOCCC;NC OF YESH POINTS ON M_ ROQ
=  

51 .
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RUN 340. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CETkAL FAR-FIELD !NTENSITY IP/10, APE INDICATE, BY X.
THE ANGLE THETA mEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD Ii',TESITY FROW STRAIGHT-AHEAD DIRECTION.
Tb5E FRESNEL NUMBER= 307.2G0CO0;mAGNIFICATION=2.8284 0
ALIGNMENT EPSL =  0C00;NG OF MESH POINTS Ot: MIRROR= 512.
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PUN 341. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAP-FIELD INTENSITy IP/IO, ARE IkDICATED BY X.
ThE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD IPTENSITY FPOm STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER: 707.20000;MAGNIFICATION=2.P284 0
ALIGNMENT EPSL =  .O00OC;NU OF MESH POINTS ON MIRROR: 512.
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+ x
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RuN 342. TRANSVERSE !vOoE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X.
THE ANGLE THETA YEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTEtSITY FROM STRAIGHT-AHEAD DIRECTION.
TUPE FRESNEL NUMBER= lC?.20000;MAGNIFICATION=2.240
ALIGNMENT EPSL =  .O000OO ;NO OF MESH POINTS ON MIRROR= 512.
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x x IF /IC ;xx 1.3
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q L 34.3 T kA1%S V ER SE Jv C E FORYATI 0'. P EL AT IV E V A LUE c OF

CENTPAL FAR-FIELD INTENSITY IP/IC, APE INUICATED BY X.
THE ANGLE THETA MIEASURES THE DEVIATION (IN uNITS OF A
D:FFPACTIQN% ANGLE, I.E. APE RTuRE wIDTH/wAVELENGTH) O F T HE PO INT
OF MAXIMUly FAR-FIE LD lNTENSTTY FRO"' STRAIGHT-AHEAD D IRECTION.

TtPL FRESNEL NUv3E P= 614 .4 O2)G; YAGNIFICATIO' =2. 2, -4
ALIGNMENT EPSL= *C0CO0;N.6 OF VESH PC'ITS ON MIRRORz 512.
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1 X ,
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R .344. TRANSVERSE rODE FORYATION. RLATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITy IP/IC, APE INDICATED BY X.
THE ANGLE TmETA MEASURES THE DFVIATION (IN UNITS OF A
CIFFRACTION ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) 0F THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FRO" STRAIGHT-AHEAD DIRECTION.
TLeE FRESNEL NU'03ER= 614.4 CGOO; "AGNIFICATION=2. 2840
ALIGNMENT EPSL =  .O000O;NO CF vESH POINTS ON MIRROR= 512.
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RULiN 345. 7RANSv ERSE YODE FOW'iATI0V,. RELATIVE A LUE S 0 F
CENTRAL FAR-FIELD INTENSITY IP/1O, ARL INDICATED BY X.
THE ANGLE THETA vEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTICN ANGLE, I.E. APE RTUJRE wIDTH/..AVELENGTH) 0 F T HE F3 I NT
O F N AXI~tUM FAR-FIE LD I NT E NSITY FROM STPAIuHT-AHEAD D IRECTION.
TUFBE FRESNEL NUMFE P =614 .4 '0O0; AGNIFICATI0N=2.82S4 3
ALIC'NMENT EPSL= .0OCQOC;N6 OF TMESH POINTS ON !OIRROR= 512.
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RUN 34. TRANSVFRSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAP-FIELD INTENSITY IP/ID, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/,AVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FcO10 STRAIGHT-AHEAD DIRECTION*
TUBE FRESNEL NUMBER= 614.40000;MAGNIFICATION=2.•2840
ALIGNMENT EPSL= .00000;NO OF MESH POINTS ON MIRROR= 512.
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2 *x +

,* ) ,

I. * +

5 x +

* + x

* + X

7 x

10 . + X.

++4 THETt + 5.0

PLO 347. TRANSVERSE MODE FOR M ATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED oY X.
THE ANGLE THETA NEASURES THE DEVIATION (Ifq UNITS OF A
DIFFRACTION ANGLE, I.E. APERTUPE wIDTH/wAVELENGTH) OF THE POINT
Of MAXImUM FAR-FIELD P'TENSITY FROM STRAIuHT-AHEAU DIRECTI0N.
TFE FRESNEL NUM3ER= 122e. COLO;vAGNIFICATION=2. 2840
ALIbNmENT EPCL =  ,C00CO;NU OF MESH POINTS ON MIRROR= 512.

86



CDC XXX IP/Iic xxx 1,c

1 x e

~x

7 x

+ x

7 + xc

• * Xe

-5.0 ... THETA +++ 5.0

RUN 34S. TkANSVERSi MODE FORYATIO . RELATIVE VALUES OF

CETNAL FAR-FIELD INTENSITY IP/10, ARE INwICATEV EY X.

THE ANGLE THETA "EASUkES THE DEVIATICN (I UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT

OF MAXIMUiy FAR-FIELD INTENSITY FROm STRAIGHT-AHEAD DIRECTION.

TU9E FRESNEL NUMBER= 122e.80000;wAGNIFICATION=2. 2840
ALIGNMENT EPSLz .00000;NO OF MESH POINTS ON MIRROR= 512.
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xxx IP/II x x 1 .e

I +•

x

+ 
+ 

+

7 
+ 

E++
* + x .

c +

. . . . . . . . . ... ....

_ . *+ TmETA + 5** .

PLj. 349. TRANSV-RSE ODE FORM ATI ,. RELATIVE VALUES OF
CLNTPAL FAR-FIELD INTENSITY IP/I7, APL INDICATEL 9Y X.
THE ANGLE THETA MEASURES THE DEVIATICN (IN UNiTS OF A
DIFFRACTION ANGLE, I.E. APE RTURE aIDTh/iAVELENGTH) OF THE POINT
CF YtXI vU FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTIO .
TC ZE FRESNEL NUMBER= 1228.8OOOC T;"AGNIFICATIO%=2. 32340
ALIGNMENT EPSL =  .nCCCC;N OF MESH POINTS O, MIRROR= 512.
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c.0 xxx IP/IC xxx 1.0

+ .

*X

'.+ . X
+ 4

7. + x

8 +

C + 

1ic . K

. . . 5 oCO .4 THETA 4+ 5.0

RUN 351. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/1O, AFE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFPACTION ANGLE, I.E. APERTURE wIDTHIAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPOM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 76.8OO0O;MAGNIFICATION=4.0000 2
ALIGNMENT EPSL= *OOOOC;NO OF MESH POINTS ON MIRROR= 512.
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- .0 xx IP/IC xxA 1 .C

1 x +

* + x

7 *+ x

+ A

.' ..... ...... .. ........ .4 

-~+ + + Tt T A 5+ .

p 352. TRANSV ERSE MODE F IJP A ATION% RELATIVE VAL UES O F
CE',TPAL F4R-FIEL INTENSITY IP/I!', A;L I'.,OCATEO 6Y x.
THF ANGLE THETA vE ASURES TH E DEVIATICN ( I UNITS OF A
D I F FACTIJN ANGLE, I .E . A P ERTURE * ID T H/wAVELENGTH) O F THE POI %T
OF AAXIwL!M FAR-FIELD ITENSITY FPOv S'TPAIGHT-AHEAD DIRECTION.
Tut6,E FRESNEL NUYD3ER= 76.8C0OO;VAGNIF ICATION=4.0O00
ALIGNMENT EPSL= .%OOOC;NL, OF TmESH PCINTS ON M IRROR= 512.

90



0 YXX IP/I xx 1.0

1 x

* XX •

4 A

5 3D + E A

* + x .

7 *+ x

* x .

*+ X

o 0 : * ' * * : 0 *

-5.0 44 THETA~4+ 5.0

RU%~ 35:!. TRANSVERSE MODE FORMATIO%. RELATIVE VALUES OF
CETPAL FAR-FIEL0 INTENSITY IP/IC, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD ITESITY FPOM STRAIGHT-AHEAD DIRECTION.
TUEE FRESNEL NUMBER= 76.8000C;'AGNIFICATION=4.000 2
ALIGNMENT EPSL =  .00000;NO OF MESH PCINTS ON MIRROR= 512.
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'Z x

. +

7 * + xr + x .

7 +

'i+ +.

RUN 354. TRANSVERSE NOUE FORv TION. RELATIVE VALLES CF

CENTRAL FAR-FIELD INTENSITY IP/IC, A E INDICATED PY X.
THE ANGLE THETA MEASURES THE DE\IATION (IN UNITS OF A

DIF F ACTIc N ANGLE, I.E. APERTURE *IDTh/wAVELE',GTr ) OF THE F)I',T
OF MAXI'1U ' FAR-FIELD iN.TENS ITV FQOv STQAIGHT-AHEAD Dl ECTION.

TUE E FRES ,EL NUvRLR =  76 8C)C;vAGNIFICATION=4.0,2L
ALI NMENT EPSL

=  
.OOCOC; Iu OF MESH POI NTS ON mI POR !2.
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Co0 xXX IP/1O XXX 1.0

0 0 9 C 0 0 C 0

4 + 4 X

+ C

* C

9 +. *

0pl +9

1 .0 + + T

RUN *55, TRANSVERSE MODE FORMATION* RELATIVE VALUES OF

CE%TRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLEr I.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROW' STRAIGHT-AHEAD DIRECTION*
TUBE FRESNEL NUMBER= 153oBO000;MAGNIFICATION=4,00002
ALIGNMENT EPSLx ,,0O000;NO OF MESH POINTS ON MIRROR= 512,
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C.0 XXX IP/Ic XXX 1.0

: ... . .. . 0s0.*. . .

1 x

* +

'. . X

+

7 + X+ X

THETA 5.C

RUN 356. TRANSVERSE ODE FORMATION* RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IPIIO, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) 0OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FRO" STRAIGHT-AHEAD D IRECTION•
TUeE FRESNEL NUMBER= 153.60000;MAGNIFICATION=4oO0002

ALIGNMENT EPSL =  .O0000;NO OF MESH POINTS ON MIRROR= 512.
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0.0 xxx IP/jo xxx 1.0

I x

1 .X +

+ S

S+

7 + l o

* S
* S

1 + X . S

x,

1 + X

1 • X a

5 0

7+4 THETA +++

RUN 357s TRANSVERSE MODE FORATIONe RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IPI10, ARE INDICATED BY X.
ThE ANGLE THETA 14EASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF 14AXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTIONe
TUBE FRESNEL NUMBER= 153.60000;f#AGNIFICATION=4.00002

ALIGNMENT EPSLz 9O0000;NO OF MESH POINTS ON MIRROR= 512.
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.0 xXX IP/IC XXX 1.0

1 X +

* ++ •
4 x

4~ x* + X

+ .9: +

* + xc

•eoeece...ccc cc...eeo co cc...... ee ..o .• 0 c oo*

... ThETA +++ 5.0

RUN 358. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED 6Y X.
THE ANGLE THETA VEASURES THE DEVIATION (IN U?%ITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMU!-' FAR-FIELD INTENISITY FROM STRAZGHT-AHEAD DIRECTION.
TUBE FRESNEL NU4BER= 153.60000;vAGNIFICATION=4.00002
ALIGNMENT EPSL =  .00000;NO OF MESH POINTS ON MIRROR= 512.
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C.O xxx IP/Ic XXX 1.0

* . .... ... ... 0, o . . . .. . .. . . oS . .,. .

iX o

1 x

• X •

+ 0

+ X

7 + X •

c Xe

Ic * + X.
oooo Ceose• oooe•goo •ec. o•e ••go• coo•c.o.o. coo eeoo.. co..

-5.0 44+ THETA * + 5.0

RUN 359. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CE%TRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPOI STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= !07.20000;"AGNIFICATION=4.00002
ALIGNMENT EPSL =  O00000;NO OF !PESH POINTS ON ffIRROR= 512.
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.0 xxx IP/IC xxv 1.0

2 x
X .

6 X .

' cx +

•+ X .
+ •

9 + xo.

c X

0 0

€ 0 ... THETA ... 5.0

RUN 360. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CEN.TRAL FAR-FIELD INTENSITY IP/IO, ARE INLICATED bY X.
THF ANGLE THETA M EASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) 0OF THE PO INT
OF M'AXIMUM FAR-FIELD INTENSITY FROM, STRAIGHT-AHEAD DIRECT10O.
TURE FRESNEL NUM9ER= !07.20000; AGNIFICATION=4.00002

ALIGNMENT EPSL =  .OOOOC;NO OF MESH POINTS ON MIRROR-- 512.
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C.0 XXX IP/10 XXX 1.0

1 X

+ X

0 X +

+ X .

R 3

CET A FA -IL IN ES T 4P 1 ,A E IDC T DB X.

* C

THE ANGLE TEAANSERS MOHE DEVIATION (INLANTV US OFA

DIFFRACTION ANGLE, I.E, APERTURE *IlDTH /WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPO M STRAIGHT-AHEAD DIRECTION*

TUBE FRESNEL NUMBER= 307.2000O;KAGNIFICATION=4.00002

ALIGNMENT EPSL =  .00000;NQ OF MESH POINTS ON MIRROR= 512.
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0.0 xxx JP/IC xxx 1.0

0 . S 0 . . .

1 X4

2 X

ex

5 X .

6 X

7 X

4 X 4 •

5 + lX

S+ X

1 o .

-5.0 THETA 5.0

RUN 363e TRANSVERSE MODE FORMATION* RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY I.

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I,E. APERTURE WIDTHIwAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTIONe
TUBE FRESNEL NUMBER= 61&.4OOOO;"AGNIFICATION=4,00002

ALIGNMENT EPSL: ,O00000;NO OF MESH POINTS ON MIRROR = 512.
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C.0 XXX IP/10 XXX 1.0

X

L X

I~ X

, * x *i

7 + X

* + X.

9 + X.

1C l + X.
*. .. . ....... *** ** * .*.. .*. . . .... 4* *

* . * S

-5.0 THETA *• . 5.0

RUN 364. TRANSVERSE !'.ODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLEf IE. APERTURE WIDTH/WAVELENGTH) OF THE POI NT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION,
TUBE FRESNEL NUMBER= 614.40000;MAGNIFICATION=4.00002
ALIGNMENT EPSL =  .O0000;NO OF MESH POINTS ON MIRROR = 512.
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0.0 XXX IP/I1 XXX 1.0

1 X + •

I * x 

3 C

4 * X +

5 x

7 C0

* C

9 0 + X*

lC • + Xe

+0. THEA +++ 5.0

RUN 365. TRANSVERSE MODE FORMATIONs RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC ARE INDICATED BY X.

ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGtE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUEE FRESNEL NUMBER= 614.40000;MAGNIFICATION=4.00002
ALIGNMENT EPSLa .00000;NO OF MESH POINTS ON MIRROR= 512.
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k.0 YXX IP/IC YXx 1 C

X

4. . . ..

1 x +

-- Je

4+ X

RU , 36 . TA S ER EM D O MA IN EA IV+A USO
*+ X

0 + X

. . . . . . . . . . . . . . . . . . 0 . . . * .* . . . . . . .. ..* . . . . . . . . . .

-50.. TtETA +++ 5.0

RUN 366. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I0, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.

TUBE FRESNEL NUMBER= 614.4000O;MAGNIFICATION=4.0000 2
ALIGNMENT EPSL =  .00000;NO OF MESH POINTS ON MIRROR= 512.
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CoC XXX IP/I XXX 1.0

x +.

4 C

F C

• C

• .

C X .°

* C

* C

7. .TE

C C

• C

CE".TPAL FAR-FIELD INTENSITY IP/ICt ARE INDICATED BY X.
THE ANGLE THETA VE ASURES THE DEVIATION (IN UNITS OF A
DIFFRACTIDN ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) O F THE POINT
CF MAXIMUP FAR-FIELD INTENSITY FPUv STRAIGHT-AHEAD D IRECTICNe
TLAE FRESNEL NUMIER= 1228.SGO0C;"AGNIFICATION='.OOOO02

ALIGNMENT EPSL= CCOCC;NO OF MESH POINTS ON FIRROR= 512.
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X x x P 1C x xx 1 .0

14.

: Ix I

5~~~ c

A L A E PC+ O V T O . R L T V A E

OFRL XvN FIRFI T LANS' TESE OL FRVAI0Y SR ILTAIEAD ALE O

TUEPL FRESEL NUl-lER= 1 -22F.gGO0;MAcNIFICATION=4.cCO0
ALIGMEI\T EPSL= .CCQG;NO OF M~ESH POINTS ON m.IRROR= 512.
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00 xxx IP/lO xxx 1.0

7
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5~ x1 c + x
1 + •
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+ x
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7 + X
1 + XI9 * +

11 . +x.

14 • + X

is + x

(_+ x

17 + x

I •+ x.
24 + x

19 x +

- + X

Z 7 + X
22 . + .

24 . + .

2 + X
27 * + XA

25 • + x
29 . + A
3C . + x .

0 .. . . . . . .

-5.0 +++ THETA ... 5.0

RoA 371. TRANSVERSE YODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/1O, ARE INDICATED BY X.
ThE ANGLE THETA "EASURES THE DEVIATION (IN UNITS OF A
DIFFPACTIUN ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUEE FRESNEL NUMBER= 76.80000;MAGNIFICATION=1.5674O
ALIGNMENT EPSL =  .00000;NO CF MESH POINTS ON MIRROR= 512.
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iO, XX 1P112 )XX 1,C

. 0. .... .0 a .. a ..... o. . .. ... . .0 .. 0 0 * .
1X •

lx 4

. X

tx

° X
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10 + x

11i + X

1 .

14 + X

1 t + x

17 .+ X .

9. + X

19. + X .

2 . + X

* 0

-3 0. +++ THxTA ++ 5

RUN 372o TRANSVERSE MODE FORMATION. RLLATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X.
THE ANGLE THETA M EASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, Io. APERTURE WIDTH/WAVELENGTH) OF THE PO INT
Of MAXIMUM FAR-FIELD INTEN4SITY FROM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 76.80000;mAGNIFICATION=l.58740

ALIGNMENT EPSL =  .00000;NO OF MESH POINTS ON MIRROR= 512.
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cO XXX IF/Ic xxx 1.0

1 X+

4 .4 x
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19 * + •

1 + X

2 * , + C C•

-!.0 ... THETA .*+ 5.0

RU% 373. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTtNSITy IP/IO, ARE INDICATED BY X.
ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE wIDTH/,AVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTESITY FROM STRAIGHT-AHEAD DIRECTION.
TUPE FRESNEL NUMBER= 7L.B000C;MAGNIFICATION=1.58740
ALI(3NMENT EPSL =  .0000 ;NO OF MESH POINTS ON MIRROR= 512.
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C.O XXX IP/IC XXX 1.0

1 X •

5 X

. X,

7 A,+

5 *+ X

5 * ++ X

10 *+ x .

11 I + X•

12 •+ •

15 .

I t + .

17 + X

10 • + .

21 C + X •

-5:0 +++ THETA +50

RUN 374. TRANSVERSE MODE FORMATIONo RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X.

~THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRAC71ON ANGLE , I E . APE RTURE wIDTH/WAVELENGTH) 0OF THE POINT

~OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION*
TUBE FRESNEL NUMBER= 76oBU000;vAGNIFICA7ION=Is8740
ALIGNMENT EPSL = oOOCOV;NU OF MESH POINTS ON MIRRfOR=, 512.
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0 x xx I P/I c xx x 1 0

1 A +
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14 * A1 c 7 x
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17 + x

+ x
2 C + x
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. . . . . . . . . .

o0 * 4 THETA *+++ 50

RLN 375. TRANSVERSE ODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED BY X.
THE ANGLE THETA "EASURES THE DEVIATIO% (IN UNITS OF A
DIFFRACTION ANGLE, I.t. APERTURE wIDTH/wAVELENGTH) DF T HE POINT
OF MAXIMUM FOR-FIELD I'TENSITY FROM STRAIGHT-AHEAD DIRECTION*

TUPE FRESEL NUMBER= 153.60000;rAGNIFICATION=1.58740

ALIGNMENT EPSL =  *00CO;%o CF MESH PC ',TS ON MIRROR= 512.
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C.0 XXX IPIlO X/x 1.0
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1XX
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S. +

+ x

1 . + X .

14 + X.
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lie + x

1. . TXH.

0 + X •

N . A K .

19 . .T4SVR XDEFRAIOoRLTIEVLES F

-5.0 NGLE THETA 4ES.E.HEDV]TO (5 U.TCO

DIFFRACTION ANGLE, IoE. APERTURE wIDTHhkAVELENGTH) OF THE POINT

OF 'AX IMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUPE FRESNEL NUMBERs l53.60000;WAGNIFICATIONx1.58740
ALINMENT EPSL .O00000;NU OF MESH POINTS ON MIRPOR: 51i.

113



0 xXX IP/I XXX 1.0

* A . . S
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• " Xo
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12 .+ X
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1? • + x

1: • X

14 + x

17 + x

1c + x

1 + x .

-50*++ THETA *++ 5.0

RLN 377. TRANSVERSE MODE F0R ,ATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, AFL INDICATED 2Y X.
ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTILN ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) OF THE POINT
OF M AXIMUM FAR-FIELD INTENSITY FPOm STRAI6HT-AHEAD DIRECTION.
TLBE FRESNEL NU"PER= 153.60CO;vAGNIFICATION=1.58740

ALIGNMENT EPSL =  *G0OO;N%) OF MESH PCINTS ON MIRROR= 512.
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o XXX IP/Io xxx 1.0
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* C

1 0 + X .
* C

ic . 4 K

20 * 4 K

*o oCCCoCCC*o CCCCCCCeCee C*Co CCC** C eeeooeCC C o C .ee .*~e

-5.0 *.4 THETA 4+ 5• C

RU% 37F, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CE%TFAL FAR-FIELD INTENSITY IP/lO, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFFACTION ANGLE, I.E. APEkTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBEP= 153.60OOO; AGNIFICATION=1.58740
ALIuNMENT EPSL 00000;NQ OF MESH POINTS ON MIRROR= 512.
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I X
0.0 XXX IP/IC XXX 1.0

1 •

,. oX +

xV4 ,4+ *

- . X,

7 + X

7 . X

C * 4 X

10 .+ .11 . x

1 . + x

1?. . + X•

1+ X

1W. .+ x

17 t + X

1? . + X,

1r -  ,+ X

20 • 4 X.•

* .ooo .m .o .o . . eo o o o. oo* oS e e o

-5. 44+ THETA +++ 5.0

RUN 379, TRANSVERSE MODE FORMATION* RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED 8Y X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFQACTIUN ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TU E FRESNEL NUMBER= !07.2000C;MAGNIFICATION=1.58740

ALIGNMENT EPSL= .00000;NU OF MESH POINTS ON MIRROR =  512.
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.0 xxx IP/IO xxY 1.0

.. ... o ... ... .. ... . . . .. . . *.. .

1 X 4

+ •

+ X

3 ° x o

L • 4

5 . 1x.

S+

1 7  + X

1 F + X

15 . S

1 , + X

* •

11 . + 4

12 + X •

20 X

-5 0 + THTA

RUN 38C. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1O, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPOM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 307.20000;PAGNIFICATION=1.58740
ALIGNMENT EPSL =  .00000;NO OF MESH POINTS ON MIRROR= 512.
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xxx IP/Ir xxx 1.0

. . . . . . . . ... ....

1 x+

'X

4 • +

c+

* x+

+ x

: + x x

14 *+ x

1Z r +

1: 7 +

17 F +

1 +

2 A.

+ THETA + 5.C

Q\ (, % T RAN S VERSE MODE FORMAT ION. RELATIVE VAL UES OF
4CE%TRAL FAR-FIELD INTENSITY IP/IS, ARE INDICATED BY X.

THE ANGLE THETA NE ASURES THE DEV IATION~ ( IN UNITS OF A

D I FFRACTION ANGLEt I.E. APERTURE ovIDTH/wAVELENGTH) 0OF THE PO INT
OF MAXIMUM FAR-FIELD INTENSITY FPOOM STRAIGHT-AHEAD DIRECTION.
TLBE FRESEL NUPE R= 307.20OCO;; IAGNIFICATION=1 .5674 0
ALI ,,NMENT EPSL= *C0000;N0 OF TMESH P)OiTS ON MIR~ROR= 112?.
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,.0 xxx IP/ I xxx 1.0

* * • ~ ***~ *.*C. ~c**c c.c.

x +

rx

• .X +•

+ x

10 o 4.

+ X

*+ x

+ x

1 .+ X

S+
c+ + X

12 . S

S+ X

1 + X

1' • + X .

+ Xc

20 * . . .. . ..

-5.0 4+ THETA + .0

RUN 382. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X.
THE ANGLE ThETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, IcE. APERTURE wIDTH/dAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FRO STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= ?07.20000,AGNIFICATION=1.56740
ALIGNMENT EPSL = .O00OO;NO OF MESH POINTS ON MIRROR= 512.
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• 0 XXx IP/ 10 xxx 1 .0

+

+ •

+ X +

++

7+ +

+ x

7 +

+ x

11 . + x

14 * + X

+ x

c AI c ,+ X .

20 + X .

++ THETA .++ 5.0

9 N. TRANSVERSE MOU E FORMATIO . RELATIVE VALUES OF

CtNTPAL FAR-FIELD INTENSITY IP/IC, APL INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFkACTION ANGLE, I.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.

TLEE FRESEL NUMPER =  14.4OOOC;YAGNIFTCATION=1.58740

ALIGN.MENT EPSL = .*OCGO;NO OF MESH POINTS ON MIRROR = 512.
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• 0Xxx IP/IC xxx 1.0

2 ) x

4, CX

4 .x +

11 .

1? * * •

l7  . + C14 2 + X

15 *

1" • 4 X *

17 . + X .4 C

1 7 + X

* .... **** **C* o*o g Cooe o* *• g ooe C *C ** C o **ooCo *ego *e C

-5.0 +++ THETA +++ 5.0

RUN 3E4. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTiONe

TUPE FRESNEL NUMHER= e14.40000;wAGNIFICATION=1.58740

ALIGNMENT EPSL =  .00000;NO OF MESH POINTS ON MIRROR= 512.

121

1.!'



• XXX IPIIC xxx I•C

1 X 1
1 x +

x

/ . +
x

+ +

1C 7

11 • + •

12 • + x

2 X
14- * + X

1
r  + A

17 . 4. M

1 T F + A

19 . +X .

2C • + x .

-0 +++ THETA +++5.

RUN 385. TRANSVFRSL M'ODE FORMATION. PELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/lO, ARE IN4 ICATED EBY X.

THE ANGLE THETA tEASUkFS THE DEVIATION (IN UNITS OF A
DIFFRACTIUN ANGLE, I.E. APERTURE WIDTH/AVELENCTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIuHT-AHEAD DIRECTION.
TUEE FRESNEL NUMBER= 614.40C00;MAGNIFICATION=1.S874 C
ALIGNMENT EPSL =  .0000;NO OF MESH POINTS ON MIRROR= 512.
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r.O XXX IP/lO XXX 1.0

7 x

i c x .

* x

*+ x

* c
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+ x

+ x

0 0

RUN 3E6 TRNVES X0EFRAIN ELTV A USO
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TUE FR S E c~Ez 61. 00 A NI TIN 57

14C04N EP* CO C.tt OFPEXPONSO IRO= 52
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.0 XXx IP/1O xxx 1.

1 x
' .X +

75 x

4~ .x . x

+ x

*+

,1 * X + •'1

C x ,

11 . x x
1? . +

.  .. . ..

1 * . x .

*0 +++ THETA ++

R ' 3e7. TRANSVERSE tMODE FORMATIO%.. RELAT1V V ALUES Of
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED uY X.
ThE ANGLE THETA YEASUkES THE DEVIATION (IN UNITS OF A
DIFFPACTIUN ANGLE, I.E. APERTURE %IDTH/iAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FFOM STRAIGHT-AHEAD D IRECTICN.
TUEE FRESEL NUMBER= 1228.8O000;vACNIFICATION=1.58740
ALIGNMENT EPSL =  .O000O;Nu OF MESH POINTS ON MIRROR= 512.
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.0 xxx IP/lIO XXX 1.0

1

4 .

5 *X

0 .+ X

7 , +

+ x

11 . •

12 • + •

1
_ 

•+ V

-+.0 +.+ THETA + + 5.0

RU% 3S . TRANSVERSE M ODE FORMATION. RLLATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1O, APE INDICATED BY X.
THE ANGLE THETA MEASURES THL DEVIATION (1% UNITS OF A
DIFFRACTIGN ANGLE, I.E. APERTURE wIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENS ITY FRO m  STRAIGHT-AHEAD DIRECTION.
TUdE FRESNEL NUaER= 122F.80000;MAGNIFICATICN=1 .5740
ALIGNMENT EPSL = .COOO;NO UF MESH POINTS ON MIRROR= 512.
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Y 'xx IP/ xxx x

* +

7 *

+ x

1ic *+ x

11 .*

1 + x

. . .. . . . . . . . . . . . .. . .

-. 0 ++ HETt ++ +

R u 3bC. TRAN5,IVRSL v'%E FQ'.VAT1O ,. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X.
THE ANGLE THETA YEASLRES THE DEVIATION (IN UNITS OF A

DlFFPACTIlvN AGLE, I.E. AFERTURE 6IDTH/,AVELENGTH) OF THE POI.T

OF W'AXI U, FAR-FIELD INTENSITY FRO- STRAIGHT-AHEAD DIRECTION.
TL,.AE FRESNEL NUMBER= 122 .BG000;"AC-NIFICATION=1.58740

ALIGNMENT EPSL =  .CCO0;NC OF MESH POINTS ON YIRROR= 512.

126

*i~,. ~ -



.0 XXX -/1 c x 1.0

1 X

* x
* X .4

7 * .,

c +o X .

7 4 *. ,

11 . .4

11 * + x
S+

14 *+ A

+4 x1" . + X
1' • + X

I "  •+ X
I .+ X .

1' • + X

+4 X

20 . + X
,.1 + x

Z2 7 + x .

2' * 4 X

+ X

3? r + x

*. X

31 * .4 X.

32•

a . . 0 0 0 0 0

S0 +++' ThETA ... 5.0

RUN 391. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED t3Y X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFFACTION ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPOM STRAIGHT-AHEAD DIRECTION.
TUeE FRESNEL NUMRER= 76.8LOOO0; AGNIFICATION=1.41417

ALIGNMENT EPeL =  00OU";NO OF MESH POINTS O MIRPOR = 512.
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c x Xx IxI >.x 1 .0

1 c 4
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+ X
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+ x

+4.
4~. .

~1 4. x
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THE ANL. H T E S R S T E D V A I N ( ,U I S O

DI F4.T O AN L , I E V T R I T / A E E G H H O N

OF M XIM M FA -FI LD NTE% IIY F;O STR I6H -AH AD D REC ION
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xxx IP/IC x yx 1.0

1 x2 * X + •

4 X +

4 ** X, .C * x

7 + 4. +J
xx- +. X

IC . 4. x
11 * + x
1'. . 4. X.

1& •+ x.
I. . X .

1 •+ x.

17 + 4 X
1F + * X
Z +
20 * x
21 . + X-1 +. X

Z2 •+ X •
- 7

2€  + x

27 . + X

+ X

r ...+ THETA ... 5.

RUy 393. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/1O, ARE INDICATED BY X.
THE ANGLE THETA MEASURES THL DE IATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE wIDTH/wAVELENGT14) 0OF THE PO INT

OF MAXIMUM FAR-FIELD INTENSITY FRO M STRAIGHT-AHEAD DIRECT1ON.
TUBE FRESNEL NUMBER= 76o*O000O-vAGNIFICATION=1.41417

AL16NMENT EPSL =  0O0000; NO OF *ESH POINTS ON MIRROR = 512.
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Sx IIC )xx 1.0

1 X +

4 +
* X +

4. * +

7 *+

Q +

c + A

1 C + x
1 * + + X
14 * + X

1c . + x
+ x

17 . +

* +1 * + x

-r +
1 7 + X

17' . + x .+ X

I'1 . +X .2 .+ x
A
7  + 

+ X
L- •+ X .
q .+ Y

* + x*+ x

+ 0++ THETA +++ 5.0

RUN 94. TRANSVERSE 0ODE FORMATION. RELATIVL VALUES OF
CENTRAL FAR-FIELD 1%TENSITY IP/IC, ARE INUICATED L4Y X.
THE ANGLE THFTA VEASLkES THC DEVIATIN (IN UNITS GF A
DIFFPACTIC-N ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) 3F THE POINT
OF MAXIMUM FAR-FIELD ,',TENSITY FROM STRAIGHT-AHEAD DIRECTION.
TU9E FRESNEL NUMPER= 75.8C0OO; AGNIFICATION=1.41417

ALIG'.MENT EPSL =  .O0000;NO OF MESH POINTS ON MIRVOR= 512.
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0.0 x x IF F I xx 1.0
• ft . . • t .

S. . f .* . ..* . . . . . * . . . . . . . . * f * * * f . * .. •. . .

1 . x
"' . + f•

+
4 4& • X

5 . X+ x
* x + f

7 X 

-~ ft+

9 • + ,

10 .

11 .
12 . +

1! + A
14 . x

• + X o1c . + X .

17 . + X
1 * .+ .
l . 4. x .

'. . + X.
.1 . + X
22 . X *

2+ x .

25 . +X .
26 + x
27 . + X
2 E + X .

29 x29 . + X .
30 . x .

o ft ft ft ft ft ft ft ft ft ft ft ft .o o ft ot ft ft ft ft f ot • . o .ftf t f .•. t . . f t..... .e ft.
e  

ft f

* ft . t ft t ft ft f . ft

-5.0 *++ THETA +5+ .0

RUN 395. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I1, ARE INDICATED EY X.
THE ANGLE THETA mEASURES THE DEVIATION (IN UNITS OF A
DiFF ACTIwN ANGLE, I.E. APERTURE wIDTH/,AVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECT 'JN.
TUBE FRESNEL NUMBER= 153.60000;*AGNIFICATION=1.41417

ALIGNMENT EPSL =  .00000;NO OF MtSh POINTS ON MIRROR= 512.
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- XX iPi XXX1.

l1 .0

A+

. + +4 * A +

C+ A

7 •

* A +

+

• -t

1 7] +C +
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I 

.  
,4. A

I - . + X

1' . 4 A

I4. • A

. +

1 , + ,

* +2 4 . +

* +

+ x

:4 . 4. A

* + X

-" + A *

*
T  

4. A(

. .. . . .

-5.C .. + THETA +4.. 5.0

PUN 396. TRANSVERSE %O0E FORMATION. QELATIVL VALUES OF
CE\TPAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED bY X•
ThE ANGLE THETA VEASUkES THE DEVTATICN (IN UNITS OF A
DIFFPACTICN ANGLE, I.E. APEKTURE wIDTH/,AVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
Tb;-L FRESNEL NU,9E o =  153.60COC;M AGNIFICATION=1.41417
ALIGNMENT EFSL= .COCJC;Nv OF MESH PCINTS 0% mIARCR= 512.
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C.c xxx IP/IC xxx 1.0

1 x.
2 • •

4.• A

xA

11 . 4. K
1 * • A

17. , 4. K

14 . +4. .

1 * 4. K
17 . K

1 * . .

*0 +. K
21 • +. A

" +

24 * + x ,
*• + x

29 . K

30 • 4. K
31 * K
32 + + x

-5.0 +++ THETA + + .C

RUN 397. TRANSVERSE ODJE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARE lNDICATED~ BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TBE FREWNEL NUMBER= 153.60000; AGNIFICATION=1.4141 7
ALIGNMENT EPSL =  .COO00;NO CF MESH PGlNTS 0% MIRROR = 512.
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A XX IP/1 ' xXX 1.0

. . . . . . . . . .
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_C • X +o
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+ . , A

* + +
IC. . +.

+

1~ * +

+ A

I * 4 A

+ x

* +

1. 4

I, . 4

1
r  

* X *

1 "+ x

•+ X

S. . . . . . . . . .

... T+ TA ++ +5.C

L. TkA S SV rOUE F0RATION. RELATIVE VALUES OF

CE',TPAL FAP-FIELD INTENSITY IP/IC, APE INDICATED BY X.
THE AfGL. THETA 'LSVRE THOE FOEVIATIC. (IN ALITS OF A
DIFFPACTIGN ANGLE, I.E. APERTUPE *IDTH/wAVELENC-TH) OF THE POINT
OF PAXI'L'M FAP-FIELD INTENSSITY FROM STRAIGHT-AHEAD DIRECTION.
TUF.E FPES ,EL NUJ'r D= 153.6O00 C;9 AGNIFICATION=1.41417
ALIGN% E'iT EPSL =  .OOC0;NU OF MESH POINTS ON vIRROR= 512.
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C . Xx IP/IC c X 1.0

•x +* x

S. x +

11 .4X

1? . + X.

i1? . + x.

14 . + X .

* 4 x

17 . + X

+ x .

21 + X

- + x.

24 .*

+

+ X .

1' 7 + x.

+ x

Z" + X .

29 . + x
3C + + X

4.0 ++ THETA +++ .0

QLJN 39g. TkA'dSVERSE 'M0uE FORM ATION. RLLATIVE VALUES OF

CENTFAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED bY X.
ThE ANGLE THETA T EASURES THE DEVIATION (IN UNITS OF A

DIFFRACTIuN ANGLE, l.t. APERTURE wIDTH/WAVELEGTH) OF THE POINT
OF MAX1MU FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.

~TOPE FRESNEL NUM1BER= 30T.20O0;'AGNIFICATION=I.414I 7

ALXIGNMENT EPSL= .COC00;NO OF MESH PCINTS ON MIRQRR 512.

1

IA
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29+
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-5.0 HETA ..15.

RUN 9.TkANVERE M~E FRMATON.RELAIVEVALUS O



j ,,.X xx P/W, xxw .C
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x +

* 4 +
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17

+

11 . 4

12 2 + x
IL •+ •

11- . *

15 * 4 X .

L +

1 • * +

+ .'.' . . ..
21 , + A
22 * + x .

RU 4 X

24 AGE E.

OF •AIWY FA-IL INEST •R-SRIH-H DDRCIN

0~~~~ + lMT + .

RU
N  

40.TAVRL"IEF~AIn.RLTV AUSO

C~ntAL AR-IEL INTF.STY P/I, AR I ICAEO Y 4

-5E NG0 T+T4+ESU THETVAT+44 5 *u,0T O

DIFF ACTICON AN.GLE, I.E. APERTURE ,,IDTH./,AAELElGT4) OF THE POITT
OF MAXIu'U. FAR-FIELD INTE;,SiTY FRO ' STRAI(PIT-AHEAD DIRECTION.
TUEE FRESNEL NUMPER= !0".20000;PAGNIFICATION=1.41417
ALIGNMENT EPSL =  .CGOOO;NC OF MESH POIPTS ON, KIRROR = 512.
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1 x
2 * A

4 * x
5 X

12 + X

1" 3 4 x

12 4 +
135

14 x

15 x
19 +

21 + x
15 + x

23 + x

24 + x

ZC 7 + x

29 +

+++ THiETA ... S.

RUN 401. TRASvERSE MODE F~oRMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD' ITLNSITY IP/I., ARL IN&VICATED =Y X.

TilE ANGLE THETA MEASUJRES THE DEvIATION (IN JNITS OF A
DIFF;ACTION ANGLE, I.E. APERTURt *IDTH/wAVELENGTH) OF THE POINT
Oi MAXIM!UM tAkF-IELL INTFNSITY iROM STRA!'iHT-AHEAD AIRFCjONe
TUBE FRESNEL NUMPERm 76oB00UO;FMAGNIFICATION=1 .3199t
ALIGNMENT EPSL= .C00OO;NO OF MESH POINTS ON MIRROR= 512.
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4 x
I + 4

7 X + +
4 * X +

+ x
+ A

7 . X

+ 4.
'1 2 + x
4 . + .

11 . + x

12 + x
S.+

14 x A
15 . 4

16 • + x
17 . X
15 . * X

19 . x

+ x

* + X
22 * * .

27 * + X+ x

A + X 07+ x
4 +

31 . + x
!32 + X•34 + x

35 + x

36 + X
?7 + x.
3 * + X

4 " + X40 .+ X•

41 o + x .

42 + +.

: .. .. 4* ** * o * 4* ** * o4* ** *4 ** *4 *4 ,4 o

-5.0 +.. THETA .. 5.A

OuN 402. TRANSVERSE MODE FORMATION. RELATIVE VALUES Of

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X.
ThS ANGLE TnLTA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, i.E. APERTJRE .IDTm/IAvELENGTH) OF THE POINT

OF %IAXI4UM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION*
TUBE FRESNIL vUACER= 76.5OOuC;MAGNIFICATION=1.31936
ALIGNMENT EPSL =  o00000;NO OF MESH POINTS ON MIRROR= 512.
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SxxX IP/Ir xx :

6 + X7 + X•
S. +X +

,+ x +

1x

4 +

10 +
11 . A

+! *
17 •+ X
13 • x

16. x

1 + .
19 . + x
20 • + 9

1 . + X
22 • + x
23 + X

S • + .
25 • x
26 + x
7 + x

2g • + .

-coo .. THETA .4. 5

RUN 4;3. TRANSVERSE MODE FCR' ATION. RELATIVE vALUES OF

CENTOAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED zY x.
T r aNGLE THETA M-ASURES THL ;EU IATION (IN UNITS 3i A

DIFFRACTION ANGLE, I.E. APERTURE mIDTm/wAVELENSTH) 3F THE POINT
OF MAXIMU FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.

TjEE FRESNEL NUMSER= 76.O000;MAGNIFICATION:1.31996
ALIGNMENT EPSL =  .0000;NO OF MESH POINTS ON MIRROR= 512.
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x xx I P I~ xx x
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4 X4+

45 x +
6 + x

7 +. x

5+ + x

*+ x

11 .+ x

13.+ X
1 4 *x

1 5 *+ x

17 *+

5 +

1 9 .+ x

* + x .

* + X .

* +

* +

5 +

'7 + 4

5+ x

9 +

-5.0 4.4.4 THETA .4 .

RUN 404. TRANSVERSE MODE FORmATIO%. RELATIVE VALUES OF
CENTRAL FAF-&IE-L ITEN4SITy IP/I0, ARL IN~iICATFC .oY X.
THE ANGLE THETA vcASURES THE DEvIATION (IN UNITS OF A
DIFFPACTION ANGLE, I.E. APERTRE *IDTH/oAvELENGTH) OF THE POINT
D f MAXIMUM1 FAR- IELL INTENSITY iROM STRAIA3'T-AHEAC LIRI-CTI ON.o
TJSE FRESNEL NUJi8ER= 76.8. 00; MAGNIFICATION=1 *3j995
ALIGNMENT EPSL= X0N OF N LSH POINTS ON MIRROR= 512.
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S. Xxx I P/I" XX 1'

1 X + 1
.X +

3 .x .5 + x

+ X+

1+ X

13 • + .i
14 31 4 + X."

1 5
16 + X

~ XX

19 .+ X
. * + +

22 • + X
23 + X

4 +

7 •+ X .
25 •+ X .

29 • + x

.+. THETA ++ 5* 1

RUN 4-5. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELC INTENSITY IP/ n, ARE INDICATED bY X.
TrE ANGLE THIT "'ASURES TH- DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE ,IDTH/*AvELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
Tu:E FRESNEL NUMc;Rz 153.60) C;MAGNIFILATION=1.31996
ALIGNMENT EPSL= .o0030;NO OF MESH POINTS ON MIRROR= 512.
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xxx ip/It, xxx 1 .c

1 x +

.1 * A

3 + x

+
+. x

+ A

1 4 +

+ x

12+ . x

+ A

14 - + x

- 4

+ . X

+ +

+

3- + W

-. . .

TmiT ..

4.T A A - I L N E S T P/ Q R X .

DIFFRACTIONANLE IE. APOD E P~AION. RAELTIVE) OAFE OFPIN

Of 4AXIMUM~ tAR-FIELL, !NTFNSITY FROM STRAflviT-A)HEAD IRECTION.
Tu9E FRES,.EL NUYER= 153.6j0;-1AGNI1FICATION=1 319it
ALIGNMENT EPSL= *COOCO;N3 OF MESH POINTS ON MIRROR= 512.
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*-. . .. . . . . . . . . .. . . . . . . . 1 . _ . ..--

I x
• X +

S.x +

3 *+ +4 * X

7 x
*x +

9 X +
. , . 4 A

1 . +Xx

13 + x
11 . 4 x
1 5 *x

1 . + x
1 7 + x
15 . x

+ x
1 + x

1 . x,

22 *+ x
23 +x1 x .

* + x *
23 •+ X

27 • + x.
25 • + x
19 + x .

* + x .

...++ TmETA +++ 5.0

DUN 417. TRANSVERSE MODE FORMATION. RELATIVE VALJES OF
CENTPAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED vY X.
THE ANGLE THETA 'EASURES THE DEvIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE aIDTh/wAVELENGTH) OF THE POINT

OF %iAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION,
T.BE FRESNEL %UM9ER= 153,6C"00;MAGNIFICATION-1 .31996
ALIGNMENT EPSL =  .O000;NO OF MESH POINTS ON MIRROR= 512.
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.0x xx :)k ( xx x

x + ,

2 +

4 * +

+ A

7,

A +

A

I .+ A

1 2
* + A

14 * +

15 .+ x

7 + x
+ , x

+, x

7+ x

+ x

+

T E T A . .

R uN 4 3 E T k A'S E R SE M 0 bE F 3RI A T IZ)N. RELATIVE v A ~J ES 0 F
>LNTCAL FAR- IF&LL INTENSITY IF/I~v ARt iNL)ICATED -Y' X.

THiE INGLE THETA %VEASURES THE wEvIATION (IN uNITS DF A
DIFFqACTION AN'3LF, 1.E. APERTuRE *IOTH/wAvELENGTH) OF TmE POINT
0 r MAXIMU A AF-FEL L~ I NTE NS I TY FROM STRA 1 HT -A HE~ A RECTION.
Tj3E FRESNEL NJMBER= 153.53lCO;PA6NIFICAT.ON=1 .31(;t
ALIG',MENT FPSL= .O0,(00;NO OF MESH POINTS ON MIRROR= 51L.
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°- YAX IF'/I1 XXX •

1 X •
1 4

3 X 4.

4 .X +

5 +

7 X

x
+ X +

1) *+ x
11 . A

12 + x

13 + x

1 4 + x

15 + + .

16 •+ X4

17 •+ X

+ x

S +
+ x

2 2 • + X.

+ X

26 + X

+ X

-uN 4U9• TRANSVERSE MODE FORMATION. RELATIVE VALUJS OF

CENTRAL FAR-FIELD INTENSITY IP/I, ARE 1NoICATED 6Y X.
TF ANGLE ThETA VLASURES TH, vEvIAT ON (iN JNITS 3F
DIFFRACTIPN ANGLE, IoE. APERTURE ,IDTHI/AVELENGTH) OF THE POINT
OF MAXIMUl FAk-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION*
TUE FRESNEL %UM=ER= 3^?.200OO;VAGNIFICATION=1.3196

ALIGNMENT EPSL =  .C0001;NO OF MESM POINTS ON MIRROR= 512.
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xX IF/lC xxx

+ A

4 * X

7 +

++

c + +'

1'N 411 TR N VE S YOD FO YA3. R L T V A J

13NT A * A - I L I\ E S T AF1 , A E I LI A E Y X

T+, AC c ' - A S R S T' i% I I S O

DI F ACI* AN LE I. . A ExR I~ iw v L N T ) O H J N

OF - X M Y *- I L N E S T FR ' ST~i~ - H AD 0 R C I V
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. .. . . .. ... . .' . . . . . ... . . . . . . . . . . . . . . . . . . • r . . .

xxx !Fp/i %xx 1. ,'

- x +

x+

5 + +6 +X•
b 4 A
7 + X

7 ++
+ x+

++11 + o
12 + x

13 . 4

14 * + x
+ A

17 ,+ x.
* A

19 * 4 X
+ x

1 9 + X
+ X

*+ xZ 3 •+ A

A4 4 A(, * + x ,

+ x

29 . + A

- .+ A

. . . . . .. . . .

T++ THETA +++ 5.f

R N 411. TRANSVERSE MODE FORMATION. RELATIVE VALJES OF

CENTPAL FAR-FIELD INTENSITY IP/I1 , ARE INDICATED oY X.
Tl-, kNGLE TmETA %:ASURES THE EdE !ATICO (1N UNITS OF e
DIFFRACTION ANGLE, I.E. APERTuRE sIDTH/,AVELENGTH) OF THE POINT
OF AIMUV FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.

Tj-E FRESNrL NUMIER= 307.20 O;fOAkNIFICATION=1.31996
ALIGNMENT EPSL =  .O O0;NG OF MESH POINTS ON MIRROR= 512.
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.3xxx IP/IC xxx 1.Z

I x X. . . . . . .

t A
+X

- . *

- + +

I A+ A

11 .* + A

13 A A +

15 .

*~ x+
i 7

+ A .

_ 
A + x

ZL +

r- +A, +
7 + A

* •+ x .-w * + A

-5 :. +++ T HETA +++ .0

S 41-,. TkANSvERSE MODc FORmATION. RELATIV? VALJES OF

CENTRAL FAR-FIELD INTENSITY IP/If, ARE INDICATED zY X.
TmE ANGLE TmET " EASJRES THE )EvIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE oI TH/AAVELENGTH) uF THE DOINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTIOn.
T_3E FRESNEL NU ,ER= 3$7.2 CC;MAGNIFICATION=1.31996

ALIGNMENT EPSL= .OCOOO;NO OF MESH POINTS ON MIRROR= 512.
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x.x X× I /I0 xxx .

1 x 4.

2 * X +
3 * +
4. . x
5 .x +

-, . x .
7 +X ++

9 , X

17' .4 x11 +

+ X

15 . X 4.

17 , X ,

18 • X 5

19 .

21 . +
22 • + .

23 •4. X
1 7 + X27~ •+X

2 + x

29 .. X .

3" + X .

-5.C ++ TETA +++ 5.0

RUN 413. TRANSVERSE ODE F.RMATION. RELATIVE VALUES Of

CENTRAL FAR-FIELD INTENSITY ipIG, ARE INDICATED Y K.

T.£ SNGLF TMLTA ASURES TM: LEVIATION (IN UNITS OF a
DiFFRACTI3N ANGLE, I.E. APERTURE =IDTH/.AVELENGTH) OF THE POINT

3F '1AXIMUM FAe -FlELD INTENSITY FROM SrRAIGHT-AHEAD DIRECTION.
TUE E FRESNEL NU gER= 614.430;MAGNIFICATION:1 .3199
ALIGNMENT EPSL =  *O0v0O;NO OF MESH POINTS ON MIRROR= 512.
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XXX IFI Xx X

1 X +

3 *x +

4 +

7 + X ++ . X

o X +

I1 2 +11 . X
12 5 + •

17 .

+ .
20 . x

22 . X

23 + 4.x
1 + X

25 .+
+ x

27 . 4 x

29 + + x

* . . . . *.•

-5,0 +++ THETA +++

RUN 414. TRANSVERSE "ODE FORMATION. RELATIVE VALJES OF

CENTRAL FAR-FIELD INTENSITY IP/lO, ARE INDICATED uY Xe
TrE ANGLE THLTA MLASURES THE DEvIATION (IN uNITS JF A
DIFFRACTION ANGLE, I.E. APERTURE oIDTi/.AVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TuBE FRESNEL NJMER= 614.400QC;MAGNIFIATION=1.31995
ALISNMENT EPSL =  o30030;NO OF MESH POINTS ON MIRROR= 512.
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xxx IP/IC xx

1 X+
e X +

3 +
4 * X
5 X +

1 2

1 4 + X
1 * x +

C • X 4!11 4 ,

12 .

1! 9 + x

14 .
15 .4 A

16 2 +

17 2 + X
1I3 * X c

19 + X

7 + .

23 * x.

''. 0 + A

+, + A
" * + •

43 * + .

-5.4++ TIIETA *++5

RuN 415. TRANSVERSE ODE FORMATION, RELATIVE VALUES OF
CENTFAL FAR-FIELD INTENSITY IP/Iln, ARi INDICATED Y X.
TrL tNGLE TnLTA M.ASURES THE DEVIATION (IN oNITS OF a

DIFFQACTION ANGLE, I.E. APERTURE ol TH*IAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TiDE FRESrL NUMER= 614.4OCjvO;MAGNIFIATION=l.31995
ALI3%MENT EPSL =  .OV'OO;NO OF MESH POINTS ON MIRROR= 512.
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*~ xX IPlC AA x

1 +X

7 +

.. A +

* A

A +1

13 4 + x
14 . +

15 * +

17 + x
+ A

.1 *+ A

2 5 *+ x

-7+

c ^ . . . T E T A + +.

%N 415. TkAl.SvERSE MODE FORMATIJN. RELATIVE VAL]FS Or
CuNTOAL FAP-FIELD INTENSITY IP/I1, ARE INDICATED 5:y X.
TMir 3NGL- T~iTA '4LASUFRES THt- wFVIAT1O\ (!%\ JNITS iF

)IFFPACTION A.NGLE, I.E. APERTURE oIDTti/AAvELENGTH) OF THIE c'OINT
3JF Vi8XI1Uv! FAR-FIELD INTENSITY FROM STRAI ;HT-AHEAD DIRECTI,"N.
Tj : FRESNEL NJM12 LR= 514.4il O;MA3NIFIL8TIJDN=1 3109s
ALIG'WMENT EPSL= .-3J00;N0 -OF MESH POINTS ON MIRROR= 51-12.
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, xxx : ./ir~ xxx ,

1 x +*

- , x k r

T +

4 Ax4

6 . + X

7 X +

10 . S

11 * x .

12 A X4

13 .+ .

19 . A+

15 +

16 . +

* S

17 . X

14 * x

... T*ETA ... 5.

RuN 417. Tm4NSVERSE YOD5. FORMATION. PLLATIV VALUES OF

CENTRAL FAR-FiELD INTENSITY IP/lO, ARE INDICATED oY X.

THE ANGLE THETA EASJRES THE DEVIATION (IN UNITS OF A

CLFFPACTION AGLr, I.E. PFRTRL hIDTri/f VELFNGTH) jF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FROW STRAI HT-AHEAD DIRECTI3N.

TUBE FRESNEL %UP,3-ER= 122E.SO000;MANIFICATION=1.31996
ALI'34MENT EPSL= .%100;NO OF MESH POINTS ON MIRROR= 512.
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x +

2 x

-* x +

5 A

7

+

+

11 * +

+

1 4 *+ x .

t +

7 x

* + x .

U, *+ x *

. . . .. . . .

.. THETA ..

;,, 5-1. T.ANSVZRSk YID' FOR-16TION. RLLATlV. VALUES CJ
C VNTQAL PAk-FIELD INTENSITY !P/11, ARE INDICATFD : Y X.
THE ANGLE THETA ',EASJRES THE DEvIkTION (IN JNITS OF A
3IFFPACTIC)N AN~GLE, I.E. aPE'RTURL m~~if~yLN3H OF TmE~ POINT
IF MAXIviUv. FAR-FIELD INTENSITYV FROM STRAIcHT-AL4EAD AIRECTION.
%3AE FRES%EL NU"!EP= 3)17.2) %O0; MA',IlF ICATION=2.OOCO?
ALIGNIAE4T EPSL= .00Dl;NO DF MESH POINTS 0*4 %lIR~324 '.

15"



3 +x

4 +

5 x +

AA

7 A

9 + x

+ x

+ x

11 .+ x

1? *+ x

145

+x.

1 7 *+ K.

9 + K.

* + K.

+* T E TA + +

~UN 52. TR A S V ERS L 0 D~ F 3R M A T I J 4 R rLA T IV VA L'J ES OF
CENTOAL FAR-FIFLD INTE%^)ITY IP/IC, ARE 14401CATED :jY )f.
THE ANGLE THETA MEASJRES THL DEvIATION (IN UNITS OF A
DIFFRACTICN ANGL'i, 1.E. APERTuRvE wl.TH/mAVELENGTH) 1F TmE POINT
-OF %lAXI4U~ FAR-FIELD INTENSITY FR314 STRA'AGHT-A4EAD UIRECTIO49
Tj3E FRESEL 'vUv,5RZ 614.4)IO;NiAGN1F ICATION=2.3303

ALIGNAENT EPSL= .CV01;%0 OF 'AESi POINTS ON MIRROP=204t.
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5 x +

++

14. +

5 + 1x

1-7 +

I a + x

119

2 r * + X

... ... .....

15E . .

P *N 5+3 TkA..S M D ' M TI N - A IV A U S

1EN RA FA - I L IN E S T 4P 1 , A E 14 I A E 3 X.
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x +

2 x +

+ x

+ x

4 x*

7 + x

+ x

* + TH TA

12N 524 TRN vES MOE FRAIN ELTV KAJ

13T~A * A - IL IN E S TAPI" RE IV-C T Y X

14FA T O *iG E I.E AP RAP .IT / A E E G H H O N
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A x

A +

? 2 +

T h E T+ +

! 5 T*,S , S MOx FO f4-,% L A A U S C

7E T A FA - I L+NE S T F 1r R N I A E Y X

TH AN L H T E Sx S T E DE I T O I J I S O

-I F A T O AN LE I. , A E % z AT / ~ 1-L G H F T E -O

OF~~~~~ ~ ~ ~ ~ MAIU A-IL>NEST R3 TA6TAEDDRCI

112 *R S E NUM ER 49A. t~ 'G I I A I '= . 0 3

A1? % EN EP L '4CN-O t H P I T O I R P 2 4
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i.0 xxx IP/II XXX 1.0

1 x A

2 .x

+ x

4 + x

5 + x

I + x

7 + A

+ x

V+ x

1" • A

11 . I. x .

12 • x .

*7 + Xe,

14 * + x

15 . x

!.. * M E
17 * + X .

1 C + Xe.

19 • + X .

o CC.e *.oo e oee*. e . .. e . .. eeo...e....oooe eeeeole

-5.0 +., TMETA ++.

%% 5.. . TRANSVERSL '9OD: FORHATI3N. RLLATIVE VALUES CF

CENTPAL FAR-FiELD INTENSITY IP/IC, ARE iNDICATED 3Y X.

THE ANGLE THETA MEASURES THE DE IATION (IN jNITS OF A

DIFFTACTION ANGLE, i.Es APFRTuRt wIvTM/aAVELENGTH) OF TH : POINT

OF MAXIMUM FAR-FIELD INTENSITY FPOM STRAIGHT-AHEAD DIRECTION.

T9E FRESNEL NUMBER =  307.200D0;MAGNIFICATION=2.0OO3

x.IGNMENT EPSL = C0.O00;NO OF MESH POINTS ON MIRROR=2045.
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.0xxx ip/ir xxx

' x+

4 *

4 . +

r +

*7 +A

+

++ THETA ...

r ,N 527. TkINSVERSt MCD FuRYPTIUN. P-LATIV7 AL,'J

4 CENT-AL FAR-FIELD INTENSITY IP/Io, ARE INDICATED :i X
TriE ANGLE THETA MEASURES THE bEvIATIC% (IN jNITS OF A
IFFQACTION ANS)LE9 I.E. aPERTuRL %ILpTr/AVELENGTH) CF

OF MAXIMUM FAR-FIELD INTENSITY FPOM STRA16HT-AHEAD )IPEC7T2 %.
%3BE FRESNEL NU!VER= 614.4CO0.tj; AGNIF ICATICN4=2.%,C0I
A L I GMEN T EP 3L~ ."00;NO OF MESH POINTS ON VIRDiQ=:4-.
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x* XA ip/.Z" AAX

1 x +.

2

x +

4 AX4

+ A

+ x

+ x

+ x

+ * x

+ x

1: C+ xC

T. E A .

15~ 5 7 XCNV R E %,D O M TI ~ - A I : A J S O

CE T A FA - I L N E S T CIC R N I A E Y X

Tm AN L TH T E S R S XCEI T O (N U I S O

21161



XXX IP/l XAX

2 + •

T +

4 + +

+ x

+ +

+ x

1 4 +

17 . -*X

1 * . * * . *

T ++ TiETA ++

RUN 529. TkANSVERSE MODE FORMATION. RELATIVE VALJES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X.

T-t ?NGLF Tn-TA OLASURES THE DEVIATION (IN JNITS OF

DIFFPACTION ANGLE, I.E. APERTURE AID)1I,/ AVELENGTH) CjF THE POINT

OF VAXIMU FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION,

TU [ FRESNEL NUER= 2457.60001;1!AGNIFICATION=2.00003
ALIGNMENT EPSL =  .0000;NO OF MESH POINTS ON MIRROR=2048.
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XXx IP/Il Xxx

1 X

? x *,

X +

5 X +

3 .X

4 X +

5 x

9 +

1 +
9 + 4.x

+ X

.+ .

I1 . 4. A

14 *+ x

-5.0 ++. ThETA 4+. 5.0

OUN 53', TkA%SVEKSE MODE FORMATI'N. RLLATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED aY x.
ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE wIDTH/oAvELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TuBE FRESNEL NUM.BER = 4915.23)01;?AGNIFICATION=2.OJO03
ALIGNMENT EPSL =  .0C000;NO OF MESH POINTS ON PIRROR=2048.
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r.o xXk IP/Ir X X

1 A +

3 * x

2 .

* x

15 * +4 .

9 + A

+

14 . +

1 5 + x

1 , + X

1? . + x1+ X

+40.* ThE;T A + + + *5 :

%N 531. TrNEVERSE MODF FOR ATION. PLLATIV. vALLES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED DY X.
THE ANGLE THETA MEASURES THE DEvIATION (IN UNITS OF A
DIFFRACTION A-LF, I.E. APERTURt *IvTH/WAV;LFN3TH) JF ThF POINT

OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.

T.BE FRESNEL NU ER= 3C7.200C.C;YAGNIFICATION=2.COD03
ALIGNMENT EPSL =  .0OC00;NO OF MESH POINTS ON MIRRORm?043.
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X x IPIt x x

ooecceeeeecceeooo.oooo.e.cc~eeocceeoec.oeo

x
2 .X

3 x

*X c

4 * x5 * X

7
9 x 4

1 ,+ A
1 2

19 + x

1 5 .+ X.

+

1 7 ,+ X.

+ X

+ x

14 0a0 00 009 a0 . .. c

17 * + Xc

+ + THETA + + +e

P N 53E T kA N SV E F;S M 0 z FO kM AT10N . RELATIV' V ALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I0, ARL INDICATED 5Y X.
THE ANGLE THETA MEASURES THL DEVIATION (IN UNITS OFA
DIFFRACTION AGLE, I*Ee APERTURE WIuTr/nAVELENGTH) o r  

THE POINT

OF %lAXI4U i FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTIONS
TuBE FRESNEL %U",BER= 614.4'0 O;PAGNIFICATION:2.0:O00
ALIG.MENT EPSL = .000;N0 OF MESH POiNTS ON MIRROR=2f.
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xxx i:1II xxx

1 x + •

2 9

3 x +
4 X 4.

5 * A +

4 x.

7 + 4.

- . 4X+

I0 . .9,

11 • + x

1 • + •

14 .+ •

+ x

15 . +. X .

+ x.

17 . +4.

19 . + X.

" ~ . X.

... ThETA +++ 5.0

quN 533. TkANSVERSE MODE FORMATION. RLLATIV' VALUES OF

CENTPAL FAR-FIELD INTENSITy IP/I0, ARE INDICATED tY X.

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFFACTION AN3LF, I.E. APERTURE *IDTH/wAVELENGTH) OF Tm POINT

OF MkXIMUY FAR-FIELD INTENSITI FPOM STRAIGHT-AHEAD DIRECTION.

T5E F;ESNEL NUv3ER= 1228.8Ox0;KAGNIFICATION=2.10003
ALIGNMENT EPSL =  C0(%;NO OF MESH POINTS ON MIRROR=204c.
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4 x

+ x

4 .x +

7+ . x

* 4 x

12

1 3 *x

*+ THETA ...

Q; % 534. T;ANSvEkSE MODE FORvATION. RE.LATIVE VALJES IF
CENTqAL FAR-FIFLD INTcNSITY IP/If, ARt INbICATFC ;Y X.
TmE ANGLE THETA *EASURES THE DEvIATION (IN UNITS OF A
DIFFPACTION ANGSLE, I.E. APERTLRE .IDTtI/*AVELENGTH) OF THE POIT
0 AxI t ~A R- fIEL I NTrN S IT Y t AZoM S T RA IQ H T -AHEA C ~idiRFTiN.
TWBE FRESNEL NUMBER= 2457.6 1l;%AGNIFICATION:2.1O00?
ILIGNMENT FPSL= .00O'1;NO OF MziSH~ POINTS ON~ MIRROR=204.
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1 I x + x

A 4

+

N T , A L INTENS1TY IP INI,1

Th *A G E Ti- A Y A U S H , v AI 1 (14 - ATS I

0% TIALIU kA-tL- INTNSTy SITi P) STRA,IHA-: :V

T,,3E FRESNEL \Uvl3R= 4915.2 ,a,;VA 'IFICATICN2r.CJj3,*01
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x

X. +

4 +

7 .+

+ x

.+ )r

9+ A

14. + x

+

+ x

1 7 +

1; 9+ x

+ x

. . . . . . . 9 .

-0 + TiE T A +

R uN 5to1. TFkANSVERSE %10ODE F 0R V!A TI J N. PELATIVE V AL JE S D F
L 4T F AL F A R- F 'ACL 7INTENSITY I P /I, A RE 1 NLICATE -,Y X .

TtiE ANGLE TH~ETA 4'EASUPES THE )Ev I AT 10 (I% UiN IT S O F A
DIFFFACTION ANGLE, I.E. APERTuRI *IDTni/wAVELENGTH) LF TmE POINT
Ot ' AXIMUM tAR-r~tLL INTFNSITY rPO'4 STRA!,HT-AwEAL , :2CTION.
TjBE FRESNEL NUM2ER= 5)7.555..OMAGNiFICATION=1.Q40j,I
ALIGP.%IENT PSL= *C~jlGC;N0i )F MSm POINTS ON MIRIZOP= 512.
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DFF ACTIO% ANSLE, I.E. APERTJPE AI T/ A ELENGTH) OF T c P IT

'r ' I A -k- I L INT FN TY r S 1 STPAI - T-A A. A T .
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R N 552. TRAkSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIeLD INTENSITY IP/1O, ARE INDICATED LY x.
Tmr tNGLE THETA %EASURES THE DEVIATION (IN UNITS OF A
DiFFRACTICN AN3Lr, I.E. aP'RT RL ,IDTH/*AVELENGTH) jF ThE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAb DIRrCTION.
TJ9E FRESNEL -NUM3ER= lf 0.00 O;1AGNIFICATION=1.9*0; I
ALI1NMENT EPSL = *00O0;NO OF MESM POINTS ON MIRPOR=4O09,.
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ALIGMENT EI)SL= .OC0OO;N3 OF fESri POINTS ON MIRROR=4%.;t.

173



: XAX !r/I XAX I.

1 A

R S

4? . 4

4 +

-+++,** T1ETA + *5.

t NT AL FAR-FIELD ITENSITy IP/i ARE INbICATE& Y
T-E ANGLE T HETA MEAS'JRES THE DEV IAT (IN JNITS JF 4

F Y J F -F IAT O E\~ L L, I TE P R T Y R 0 l A' II / uA H E T ) 24E A T ~ JDF -AI J F r-FIELD INTENSITY FR0 I STRAILGHT-A [4U DiRECT:) d.

T_ E FRESNrL ,J. 3ER 2"2 1 .33 299, AJNIF I ATID -- . ,'l

LX M, ENT EP - L 0 . 0;NJ OF 'A S-i ; Oi',TS R

1711



A +

Ax

1x

+ +

+4 A

+ x

7 x

1 7 + x

+ x

+ A

'1 5t6. T A S ~ S I : F0RY 014 .4E AT V VAL S O

T *i 4% L H T E S R S T E D~ A I N (N U I S O

17 * 175



p X A •

1 +

-, 4

R 1 ,51 TR S Ek 1JN. RLL,

Dj.zCT.C AN L , I E AR, E ,D H ^ V L~ 'T') F T-E O N

., S&

r AA - t -I- c

Ru\ .5-1 * TR ,SvEkSE VODE FO,' ATTO)N. RtLLtTivE VA.JES OF

• r -NJLE TA-iTA MEASdJRES THE UE', J#,TjC (IN JN *iYS 3F
DUFE:ACTIO\ ANGLE, I.E. aPERT, E ,,IT/A,'LENT i) O. TrE PDQT

TuE FRESEL "4j'19EF= 57.55 ';, A.NIF ICATION=I .Q rC .

tL Ij-. "'4NT PS . . ,)VOC ;N OF V Sm POiNTS ON YIR OP=O1 2,

176

~~~~~6 j il"" ... ... . . .. I iIiii Il I I; : '" ' I """



T I % L i •

r/

T i F L. 5 X 5 i

?

* A

- • + x
1 * *

A , E T E ,

- • * A .

i1 . + x

1' + A . .

14O O * +OO O 0 @O O @ @O ~ e O0 @ e OO O ~ l

4 + T +T + ,

-- 4

I - . .*v RS O O 4 FI L A IV l J S

CE T A F~ - I D I T N I y I l Q N I A F Yx .

To -SSL T ST S 4 J S T * SEI T O SI O S *F

nlF: T~N ,L , i.E. P3 RT.R' aI T1/.AVELEN3TH) 7r Tni: Cj\T

To3 FRES'E \u~gli: 5 27,535 ;MiA2IFICATIOJ:1,YYO
A II" ENT EP L = ,*v' ;NO OF LSrd POINTS ON IRPRR 51 ,

177



x A x

AA

1' •

1 . . .

+ A

... . 4 ...
T c -N T C

T LF 5 7

L * P N

_1 7 x
I- • + x

" - +++ TnFTA +++ Z,.

CLNTrAL FA R-FIE-.D I \TENSITy i>/i", A & ~ICATED z.Y A.

DLFF:ACTiDI. .''S E ;.E. ,EATJRL. ̂ i.T'f/AvELjN3TL1J , F *r:-i TjI',

, -"-!. FP : " ";\;J DF ,Sri P~i\IT ON YI EI

178



x A x

A +

7 +

+

* x 5

7 +

S +

T E+ A 

D1 F7 A C T A kNGLE I E. A E ~ P- L i/xAV LF1

* t ,pA:aiV .R-t' N r S T 4 S7R :; T- 1- 1 7 T 21

T +j A S E v "r ,0 vC -VA IFICATI 4=4

L 1 4 0F M -S 44TS 3A I Q R 4

*179



*~ ~ XA X A X 1'

* . . * .

1+ A

A +

* 4-

+ A +

11 E Y ' D

1'10
+ A

17 . + 7

j TL rI •ITLS~ I/C APL iN

- • • N~~i ~ ~ S~,.~--~

* g • ws ,~' ~I ~ 1.

] • +180
I. eJo



xx x IC xx x

7 x+

4 x +

x +

A

4 *X +

*+ x

+ x

* x,

1 4. + x

1 + x

*+ x

16 +

17 u .. 4HT .. x :

Tm AGL THETA +4+JRF 5.0EIAIN(I NTSO

CIFFFACTION ANGLE, I.E. APERTURE oIDTH/dAvELENGTH) OF THE POINT
Op 'OAXIMUM fAR-fl-Li, INTENSITr fROMI STRAU1HT-AHEAV DTRFCTION.
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qUb 622. TRANSVERSE MODE FORMATION. PELATIVE VALUES OF
7NTOAL FAR-FIELD INTENSITY IP/IO, ARL IlN ICATED -Y x.
THE ANGLE THETA YEASURES THE DEVIATION (IN UNITS OF A
DIFFPACTION ANGLE, I.E. APERTURE wIDTH/NAVELENGTH) OF THE POINT

)F M4XIIUM IAR-fILLD INTFNSITY iROM STRAiGHT-AEA4 DIRFCTION.
T%3E FRESNEL NUMEER= 4O4?.OCOOJO;KAGNIFICATION=1.900 1
ALIGNMENT EPSL= .O0C00;NO OF MESH POINTS ON MIRROR=5912.
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RUN 623. TRANSVERSE MODE FORMATION• RELATIVE VALUES Of

CENTOAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED 3Y X.
ThE ANGLE Thl.TA MEASURES THL DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE WIDTH/*AVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
T,3E FRESNEL NUM DLR= 803.55548;OAGNIFICATION=I.O001
ALIGNMENT EPSL = .O0000;NO OF MESH POINTS ON MIRROR=6192.
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RUN 63E* TRANSVERSE MODE FORMATION, RELATIVE VALUES OF

CETRAL FAR-FIFLD INTENSITY IP/10, ARL INDICATED -Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, IoE* APERTURE wIOTH/PAVELENGTH) OF ThE POINT

Of MAX1IMUM tAR-tIELD INTENSITY tROM STRAIoHT-AMEAD ;IRECTIONO
TUBE FRESNEL NU4BERz 153o60x;PAGNIFICATI0N.2sl03

ALI$%MENT EP$L = •00000;NO OF MESH P01NTS 04 MIRROR*1024%
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THE RNGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE9 I*Eo APERTURE PIDTm/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-fIELD INTENSITY tROM STRAIGHT-:.HEAD DIRECTION*
TUBE FRESNEL NUMBER= 153,600UO;MAGNIFIC TION=2.00003
ALIGNMENT '-PSL2 .00000;NO OF MESH POINTS ON MIRROR=10240 I
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ReJN 64 . TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY K.
THE ANILE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE ,IDTH/.AVELENGTH) OF THE POINT
OF 1AXIMU FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 1 53.60000; NAGNI]FICATIONzZ.00003
ALIGNMENT EPSL= *00000;NO OF MlESH POINTS ON MIRROR=1O24.
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%% 641. TRANSVERSE MODE FORMATION. RzLATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED BY x.

ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLEr I.Eo APERTURL wI)Tm/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIbHT-AHEAD DIRECTION*

TugE FRESNEL IUveER= 153.60C00; PAGNIFICATION=2.00003
ALIGNMENT EPSL= .O0000;NO OF MESI POINTS ON MIRROR=O4.
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RuN 642 TRANSVERSE MODE FORATIONo RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IPlier ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFPACTION ANGLE, I.E. APERTURE 4IDTH/wAVELENGTH) OF THE POINT
OF 4AX14UM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION*
TUE FRESNEL NUMBER= 153.x0000;KAGNIFICATION=2,O0003
ALI6NMENT EPSL =  °O01OO;NO OF MESH POINTS ON MIRROR=102.
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THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURt *IDTH/oAVELENGTH) OF THE POINT

OF W.XIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
Td3E FRESNEL NUMBER= 307,20000;MAGNIFICATION=2oO0003
ALIGNMENT EPSL =  oO0000;NO OF MESH POINTS ON MIRROR=1024,
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rjN 644. TRANSVERSE MODr FORMATION. RELATIVE VALJES OF
CENTRAL FAR-FIELD INTENSITY IP/lO, ARE INDICATED BY X.
THE ANGLE TmETA MEASURES THE DE IATION (IN JNITS OF A
DIFFRACTION 4NGLE, I.E. APERTURE wIDTH/oAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL %UMBER= 307.20CO; IAGNIFICATION:2.00003
At.IGNMENT EPSL .00003;NO OF MESH POINTS ON MIRROR%1024.
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DIFFRACTION ANGLE, I.E. APERTURE NIDTH/.AVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIgHT-AHEAD DIRECTIONe
T OaE FRESNEL NUMBER= 3C7o2OOC;!PAGNI FICATION=2oOO03

ALI MENT EPSL =  .O0000;NO OF MESH POINTS ON MIRROR=IO24.
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0,wN 646o TRANSVERSE MODE FORMATIONe RELATIVE VALUES Of

CENTRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED BY X.

THE ANGLE THLTA MEASURES THE LEVIATiON (IN UNITS OF Ai

DIFFRACTION ANGLE9 I.E. APERTURE wIDTH/wAvELENGTH) OF THE POINT

OF 4AXIMUM FAR-FIELD INTENSITY FROM STRAI6HT-AHEAD DIRECT10ON
Tu-,E FRESNEL NUMFER= 307.200UO;!PAGNIFICATION=2.O00033

ALIGNMENT EPSL = 900100;NO OF MESH POINTS ON MIRROR:1024,
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PON o.7. TkANSV RSt 4OD: FORMATION. RLATIVL VALUES CF
CENTPAL FAR-FIELD INTENSITY IP/I', ARE INDICATED BY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION AGLE, I.E. APERTuRe aIDTH/*AVFLENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
T%3E FRESNEL NUMEER= 307.2 OCO;MAGNIFICATION=2.OO0O3
ALIGNMENT EPSL= CVO00;NO OF MESH POINTS ON MIRROR=124.
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r. xxx IP/I' XXX

1 A

2 ,.X *•

3 x

X +

A . +4 X •

+ +

7 * X ,

+ X

11 + X

12 . 4 X ,

+ X•

14 , + X,

15 . 4 Xe•

17 . +

is + x •

19 .+ x •

21 + X .

+ +++ THET 4 ....

RUN 64 . TRANSVERSE MOVE FORMATION. RLLATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X.

ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.E. APERTURE PIDTH/wAVELENGTH) OF THF POINT

OF MkXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION*

TUBE FRESNEL NUMBER= 3LT,2 CCO;f*AGNIFICATION=2,DO 3

ALIG%1MENT EPSL = .', rOO;NO OF MESH POINTS ON MIRROR=1024.
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c . xxx r 1r xxx

7 x

A

3 .X + .

*~ x **

* X .

7 X +

* + X

9 8 + X *

I 9 • X .

11 . + Xc

12 + X.

14 * +. X.

15 . + xE

1 C + Xo

17 * + X.

18 * X.

20 • + X

rc 4 ++ TMETA +.5.

SRN 649. TRSJ.SvERSE MiODE FORMATION. RE.LATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION PNGLE, I.E. APSRTURE wIDTH/dAVELENGTH) )F ThF POINT
OF VAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
Tij3E FRESNEL NUABERt 514.43CujC;IAGNIFICATION=2.,O003

ALIGNMENT EPSL =  .OCflO;N0 OF MESH POINTS ON MIRROR:1024.
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5 .X

3X +X4

+ x

14 x

+ x

14 9 + x

zo x

... THETAX5

65" 4mN vE S MOD *UM'IN t A A U SO

CE T A FA - I L CTN I Y I /I' R N I A E Y Y
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-. xxx ip il xxx

* . * *e~ec...* c* cc cc. cc...........cc.. ccc-.* c

x4

2 .

X

:5 . +

7 x +

• .

mx

+ x

+ x + c

7 ° X •

12 * + x

3 • + "

12 4 + X.+ x

1'.  . + x

11 . + Xe

1 o+ X.

23 + x

:e 0o0o0 ooooo* "oo0oeo ooeo 0ooooooooo oooooO

14 .. THETA +++ 5.

UN 651. TRANSERSE *ODE FORMATION. RELATIVE VALUES OF

CENTOAL FAR-FIELD INTENSITY XP/IC, ARE INDICATED oY X.

THE ANGLE THETA MEASURES THE DEwIATION (IN UNITS OF A

DIFFOACTION ANGLE9 IoEo APERTURE 4ILTH/wAVELENGTH) OF THE POINT

OF PAXI14UMf FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION*

Tu9E FRESNEL NUMBER= 614o400GC;MAGNIFICATION2o.O000

ALENMENT EPSL
=  ,O0000;NO OF MESH POINTS ON MIRRuR=1024.
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nO XXX IF/I n  xxx 1.

2 .X +

3 x X

4 * X

5 + A *

7 * A

+ X

9. + x

+ A
S+ X11 , + x.

12 . + x.

13 • + x.

14, + Xc

15 * + x.

16 • + X.

17 . + X.

18 + X.

19 + X.

2 + X.

eg se ... 6 Oec oe ... oen.. ee oc. Sc. eec.00 :00

-5.0 ++ THETA + 5.P

RUN 652. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED BY X.
ThF *NGLE TmiTA mEASURES THm DEvIATION (IN UNITS OF A
DIFFRACTION ANGLE, lE APERTURE wIDTHIaA'ELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPO STRAIgHT-AHEAD DIRECTION.
TU3E FRESNEL NUMFERz 61'.40G ; PANIFILATIONz2.0QO03
ALIGNMENT EPSL* .O3OO;NO OF MESH POINTS ON MIRROR21024.
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.0 xxx I /Ir xxx 1."

1 X c

2 x •

3 *x

4 X
C . c

7, • + +

+ x•x

S+

11 . + X .

12 .+ X,
16 x

13 • + x ,

is + Xo

19 + X

2 • 4 X.

-5.0 +++ TH;T A +5.

RN 553. TkANSVERSE MODE FORMATION* RELATIVE VALUES OF

CLNTRAL FAR'FiELD 1NTENSITY IP/10, ARE INDICATED aY X.
ThE ANGLF Tht-TA VLASURES TH-_ vEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, IoEo APERTURE wIDTH/wAVELENGTH) OF THE POINT
OF 4AxIMUM FAR-FIELD INTENSITY FRO" STRAIGHT-AHEAD DIRECT10O•
TUE FRESNEL UICR= 614.40 UO;AGNIFICAT13N2oX0003

ALIGNMENT EPSL = .06'000;Nri OF MESH POINTS 04 MIRROR=1024•
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roC XXX IP/I XXX,

I

2 .x

3 .X

XX I/. AX1.

5 . +S

+ x 4

7 +

11+ . x

12 •+ X

13 + X

* S

14 + x

15 + x

16 + X,

1 .+ x

is * + x f
18 • + X.

19. 4 X.

19 + x

-5.0 ... THETA 5.0

RUN 654 TRANSVERSE MODE FORMATION RELATIVE VALUES OF

C1NTRAL FAR-FIELD INTENSITY IPIO, ARE INDICATED &Y X.

TmE ANGLF Tm:TA M*ASURES Tm vEVIATION (IN UNITS SF A

DIFFRACTION ANGLE, I.E. APERTURE wIDTH/oAVELENGTH) OF THE POINT
13OF AXIUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION*

Tu?,E FRESNFL NUMSER= 614.40(liO;MAGNIFICATION=2.00003

ALIGNMENT EPSL = .00000;NO OF MESH P01NTS ON MIRROR=1024.
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-.e xxx Ip/it xxx 1.0

1 X

2 X •

4 X X

5 + X

7 •+ x

11 • + X .

4 x

12 . 4 x .

1+ . 1 Xe

+ •

15 4 Xe

*: ****. . .ccce c. ... e c.. . . cc.e e. cc
-5.0 +++ TmETA .. + .. C

RUN 655. TRANSVERSE 4ODE FCRMATION. RELATIVE VALUES OF
C:NTRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED mY X.
TME ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE .IUTH/mAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FILL INTFNSITY fRO4 STRAloHT-AHEAL DIRECTION.
TUBE FRESNEL NUMBER= 1228.80'C; IAGNIFICATION2.000
ALIGNMENT EPSL =  .OCOOO;NO OF MeSH POINTS ON MIRROR=IC24.
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xxx ip/i' xxx

2 x

X +

2 .X o

5 + X .x
+ x

12 +x x

13 +

4 + X+

5 +

• ..

1 - * X C

-5.0 ++ LT .

TH ANL THT %qAUE HCEITIN(NUISO

DIFRCTO ANL9IE PRUEADhwVLNT)O H ON

11 •+ •

12 * x •

1
. 

•+ A

14 • + x.

15 • + X.

-0 ++ THETA +++5

RUN 656. TRANSVERSE MODE FOjRMATION, RELATIVE VALUES OF
C:NTRAL FAR-FZ LD INTENSITY IP/I') ARE INDICATED OY A.

TtlE ANGLE THETA EASLJRES THE DEVIATION (IN UNITS OF A
~DIFFRACTION ANGLE, i.E. APERTURE wIDTH/uAVELENGTH) OF T$E POINT

(Ci M!AIMUM tAR-UILL INTENSITY fROM STRAI(,HT-AHEA) IRECTION.

i TUBE FRESNEL NUMEBER= 122 .8 ')O0;MAGNIFICATION=2.00003

ALIGNMENT EPSL =  .%OOOO;NO OF MESH POINTS ON MIRRORs1024.
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xxx :P/i1" xxx

• .CC

2 x

7 +

. X

r A.

6 * +

7 + x

9 + x

9 * x

+2 .

+ x

19 * + xe

0 0

1 . E Xe

15 6 T X.

15 . I X.

1s . +. X•

19 . +. Xe

-5 0+ THETA *++ 5e

RLN 657. TRAnSvERSE !ODE FORMATION• RELATIVE VALUES OF

CENTPAL FAR-FIELD INTENSITY IP/ZO, ARE INDICATED 5Y x.

T.- ONGLE TH TA MLASURES THE DEVIATION (1% UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE wIDTvi/*AvELENGTH) OF THE POINT
OF MAXIUM FAR-FIELD INTENSITY FRU4 STRAIGHT-AHEAD DIRECTION.

TU9E FRESNFL NUMEER = 1225.800O; AGNIFILATION=2.OOCO3
ALItMENT EPSL = .O00OO;NO OF MESH POINTS ON MIRRORzl024.
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Xe XXX IV/IC x : .

*eoeee.eeoeeoo e o eeoeeeeocoo e. ee *ooo oo

2 X

4 :• + !
* .

2

11 • + X .

X

12 • X

1+

12 + x11 .+ Xe

12 . . . . .. . . .
1T5 5 . r

PUN 65F. TRAN, SVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED 6Y X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTuRE wIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELJ INTENSITY FROM STRAIGHT-AWEAD DIRECTION*
TUBE FRESNEL NUMBER= 1228.BOOCO; OAGNIFICATION=2.00003
ALIGNMENT EPSL =  .OOOCO;NO OF MtSH POINTS ON MIRROR=1024.
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• x xx I P/I(' x xx .

X

3 C

4 o* A *

5 * x +

7 + X ,

9 * X v
1' . X *

11 . XC

12 • + X .

.7 + XC

14 A + X,

15 * * X•

* C C C C C C C C
- +++ ThETA ++ 50

RUN 659. TRAl SVEkSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FI'LD INTENSITY 1 P/ 1 fl, ARE IN1DICATED cY X.
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFPACTION A iGLE, I.E. APERTURE .10TH/wAVELENGTH) OF THE POINT
F MAXIMUM FAR-UIEL INTENSITY iROM STRAIGHT-AHEAD DIRECTION.

TLBE FRESNEL NUMBER= 122E.SOeCO;MAGNIFICATION=2.0O00!

ALIGNMENT EPSL = *oOCO;'O OF MESH POINTS ON MIRROR=1O24.

212

II

: !~ + -



"Axxx I/I ii xxx* . .X IP. r . X . . .

* . *..*.*.....****...*.**.*. * * . . . * . * . . •

1 A

2 ,X +

S .x

4 * 4

* A +

7 x +

+ X

9 . + x

10 . 4 A

11 * + X

12 *+ x

13 + 4 A ,

14 + 4 .

1 . + X.

16 * + X.

17 * + X•

-5 0 . . . T * E T + + . 5-5.0 +++ TiETD 4++ 5

RuN 66l . TRANSVERSE 4ODE FORMATION. RLLATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED 9Y X.
THE ANGLE THETA WEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANSLC, I.E. APERTURE wIDTH/aAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION•
TUBE FRESNEL NUM9ER= 1228.8006O; MAGNIFICATION=2.00003
ALIGNMENT EPSL= .0000;NO OF MESH POINTS ON MIRROR=1024.
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X. COMBINED RESULTS OF SETS OF MODE FORMATION CALCULATIONS WITH SPECIFIEDINPUT PARAMETERS

A A p oflI xxx.

11 .~ A AAA, '.

- .AAA
.C. , A A A A

I A , A CA

A CA A A A A

% . > - A A -,AAA

A AAA A AA AC

. .A A A AAr A AAA AEA
A L A A A i? ;C A FA A "A L

1 • * A A A A AAAA

17 A AA A A6 LA ACEECA

A A A AA A A A A AAACAEAFE,

*AC A A C:A
*AAA-zAbAf,A&

A 4, A AA-, A AAA ABCCC
2- *A A ? C

2 A A A AAA"?AA AA EEmC-

* A ~A A AE
Z 7 A -

2 A A A E G
* A A A CH

31 . A A A C ,T

'3 *A K

* A AJ

17 *- F

- •A AAE33CZ

3;*A A, E ~C
4 , C A AC

C;. . c ,LT CF 4) C P..PTL;- -YCZ-,LLINC - RUNS ; F
T i,',SVL E " U . FO P' T C",. .' E ,.CMINA. t- ,ODE-FA;MATI I ,,
TI ;r C .,E0 c T, "C "..TS CN T-F A-AAIS. APP.ARA' CL
,F CHAnACTL. FV., -,C 'A' It. ALPHA9ET .DICATES THAT

"I 'A ' , rI, f uCL0 A ESOjLT AT TriAT POIvT*

ki.S tLLLCT- F . FLCTTI.G HR. ,E F -TEIRMIEC 'Y

C, Tt : i A TtAT :
AjF.= 7...: X,.AG1=ALL XNMP R:ALL
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- ," * T ,L T A +

A A A

A A AA A A

,-.- -,k A A A A. A A C ¢A A

._ A A i. A 'A,

A A A A
SAAA A c ,t AA AA A A CAAA

A A - A A ; A _ A AA

A A A A A A AA A A

A 04 A~ 1iA A A ~ A AAAA A A
,. . C A AF A A

11 * A .; AA:A AAh AA A A A

1. *,tA L A A. A AAACC ECA

A A. A A AAA;5:3A i
3 c CA

*~ A. AA4, A~ ~
. A 4 LAA A A

A , A A

1", * A AA A.D f ,FCFL AAA A

21 = A A A?

2ZD F
23 . X~aH&~A

A 3

* A 
-  A

27 * ,CA
A ZCE A A

,. * A .JA•
, A jA A

--I .J ,

* A
"- - • *•- .

S7 A,

" * AEC,FC E

: LSULTS CF 4-1 CCNP,.'LR-wODELLIC
- RuNS OF

TRA% '5 R E v"IC1 F0R ATI ,,. THE vCM INAL. MC% E-FCFAT1ON

TIyE C,, R R , t,% S TO l. ul-, TS .N THE X-AXIS. APPEARANCE
.F CHARACT%:.S u.YO'SD 'A' I% ALPHAEET I.D CATES THAT

,;ZRE 7HA', CtNL kRUt, PROD ,CEL A RESLLT AT !HAT POINT.

;,,.,S 'EL .CTE FOR PLOTTING HLE E *ERE DETE MI'4rD i-Y

CRATE,A THAT:

F 2= 7, X 'AG 1 ALL : t r R=ALL
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.1'

1 " AX

L~~ ~ L , .,,. , . AA : . ,, A A m. A AL A A

A A A A

A * •- A A :CA EAC: AC C A.

* AF A A AA C-A , AA ,A AA

AA A-C A AA ACL"LA AAAA
I A AAA A3 A .

A - A---AA ACAbAA.

1. .A AA AA AELjAACCP" ACAC A AnAAA.

A LA A C AA

A , . A AA £4 A z!A"2 AADEMA

A A A C 3Ac c::'-

A AA AAA AACA DDC nC
23 •A A A A D A EF
2- .A A A A A A A A FC D mI

n AA AA

* A A AACI

AA AA A A6AAFP

- A E CCK

AAACCU

'1 . AAR

34 . AAJ
'5 . A AADO

3 0
7 A &

3-- A CV
*y LE

C) E'L PESk.LTS OF 42 CC'lFPLTLR- 'ODEL I'IC RUNS C F
TPAS,.ErSE " FCmATION. THE %CMINA. ?'3CDE-FCRMATIGN

T V.F CC, EL . N ZS T,, 20 UNITS LN THE x-AXi.. APPEARACE

GF Ch-4KACTLRS LEYC;,D 'A' I% ALPHABET I:D;CATES THAT

(*.ji% TtiAN 2,t kU:k: FRuDUC[D A RESULT AT THAT POINT.

k',S SLLLCTEL, FCk PLOTTINC HLE E wERE D'.TLFmINED bY

CQ A T AT:

AF 2 15 .t: XMA61ALL XMIR ALL
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r1 L. TTr

. . . . . . . .

1AA.~ A 4, A. A A MA A r

A K~ A AA A A A

AA A 14 A AAAAAA

Ak A~ AAA A A . A AAVAAAA AA'

- ~A. A AA A A 2. A AI It i.A:

7 N A A C A 04 4

A L -, A AA AAA A

AA L~ A A A A AiAz

1, .As kcA A A, A AAAA

A1 A AC A F;A 1A A A AAb A

* A ~ . A A~ A A.AA A

13~~ * A .2 A A>,A A~t

1. A i ~A A A

c. *, C D A C C AA

1 7 L E uA jAAA
A AEL; ' A

*A --- A
* ~.A

C

*~ jA

*~ CA

3? 7 ~

4.

L:I'LZ'RLS LTS CF 42 C)MP~JTLP-1CDELLING gUNS (4

T 0A N 5VEIFS5E '- FCk,'OATIlo,.. TH-E %.CM1INAL ;"C E-F0VMATION.
T~sECC~ESP~,4STC 20 UNITS CA% THE )-AkIS. APPEARA%CE

CF ChAK~ACTLkS L.EYO;C 'A' I.N ALPHAEET I'.D CATES ThAT
i :Z rIA'% ONE fkU;- PRUDUCED A RESULT AT TmiAT POI NdT .

;.J'S SLLLCTLD F3O' PLOTTING HERt kERE DLTERMINED e~y

LRITL;IA Tp-.AT:
x%F2= 15-.t: XNAu1=ALL X%MIR"LL
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... ~~ xx I F/ , , 1 ,

. . . . .

F. C1 .L:.dA% A.b.,

F E L, L A .

C; A C ." . A A : " " ,
A A A A

17 * C A'.. :At, '., . -
A A A A tA A i. AA

17. A A A A

A A A A AA A
1C C A A, AA A A A L

I A A , A 5 A A A

.1 . A A A ,A A9 -, A AA
1A A t C A A AAC

1.*C ~A C Aj A 3 A A A

1 7 AA AAA AL

* A A AAA A A AA A PD
*A A. AA P A L A A C EC 3c

C A A 9 A CJ C

2 1 A A A E A C3 ED C
A ^A AAACD

31 .A r

SA A ACCCChG

~ A A
* AA

L A A ZA 1

A AT

4

L ,.-I',LD RLS .LTS CF 43 bT£ ELIC RuNS OF

,i Ir ~TA%5VLPSE vO ,t FOiFATION. THE NOMINAL P ODE-FOR.'AT ;

- ~TI [ CCRS.,,. TO 2u UNITS CN ThE A-AAIS. APP[ARA',CL
j ~cF CH-'4CTEkS LLYC.',D 'A' IN ALPHARLT I' DICATE5 THAT

P']iE£ THAN C\ -U' FFGDUCLD A RESULT AT THAT POPNT.
} k~~J S SELLCTE% FOR PLQTTI\,G H1ERE wERE DL.TEP,'.% 5Y

1 TE.-i4 THT :

i ,F
1  

3 = 7.L: X'AGI=ALL : XNN"IR:ALL
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I[ Jl l *'IT " I - . . . . . . . . . . . ... i. .". . I -

. . A C , , F A AA ACDAAA

. , A AA A MAA A -:,A A

SAA. iA *AA A AA C C A 6AAAAf-
, .r, A . A .

- * .. , - AA A C .

7 ,A A CAi r A A A

!- A i
* -. '. k ;; ,., -AA A A " AA t, .

,A- ,A , , ,-AA AA 5AA AA Ac
- A A A AAAAA A A AA

11 , A,. A A A i.A A .

SI '- AA , A-AAAA A A C CA ACAA A t A

A A A A A A
1., . '... * A .. A ,C A,, iFA[:,. CA AA A .

L 14 C, A~. A..* •A AC C. A A ,

17 CAt

A t, C.. A

SA FC L A

1 . ;, 
t  1F[ . C A

U- * -CC•

..'X., *•

F I
1 .

E" JT L •

*x 3

'C
- - • L

7

. L E L

*. . •

C "'  
' . -. ,LIT C.^ 43 C tPJTL.R-'O ELL1', . OF

TRAS L&LA ' .L, FOkf AT1Z. ,
, TM, E ',FI',A. ,l 

- F~'A I

T '," C, , FSP 2..S T L 2C %ITS .N TM[ X-AXI . APPEAkANCE

.F CfkACTL -- LEYGC. 'A' 1% ALPI"AFET ID:CATES THAT

"ORE ThAN L".L JN iR.,DuCED A RcSLT AT THAT POlNT.
, SLLCT m FL~,TTINO .'C .% EL E LTF:I\ED Z Y

C - j T E Tt.AT:

XF = XIPAfjl1ALL XNIR=ALL
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. . . . . . . . . . .

17 i.A A b , A
-  

A 4 A AC

I - • A A . A

71 A A ;AL A - A A A FC.
A A A A A A

Cw A A .

Z'} , A AAFA T

"'. ,;"

: CA

A A A A A A F

0 A. A A T

T- ,- - M[ r .- M 1" 2M L r' AS " Til , -. L, A PP A A r

A A A A

L . A k- L kSF C C X. L T DAT 4 A ON T A

T EA 5 S T E X A A PA A C

C7 R A T f A A P AAAF-T I C A T EATA A T

4*i IA tE PiN P U L L AT THAT AOINT.

'J. LLLCTL,', FCm FLvTTI%c, "E' L .ERE 0LTLRM:",EL, '3Y

(0 T ;& * M A - A

AAA A F o AAGI =ALLA
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1~~ L. TL A

.. ~ .LA A A KA AA ~ A ,, .

- 4A A A *

* A- A~ ~ A A A A~ A A A

*~ A

( * .A A A .

r , A C M A

MA A

* 4  4~ AA , A A Pt AA A A A A .

1. A A A

1'. *~4AAA A A
A :-.-AC A A A A A

A AA

2 D A ECA

A7 C C

* N..

LL

77

7'l
~[!

*. *. . . .. * S * .. . . ..*** *9 9* ** ** **

L ~:.C PLS L TS Fv C M P.jT ER - vODE L IC R N CF
T RAS VLF V ' L f k T 10 N. T pi o C INAL MC E-FO o .AT) •

T : E ,r E SF S2 T C. L, IN IT S ^wN THE X -AX I S. AP PE A kA C C
OF C H'R A LT L ;S L E yC :, A' ' ALPHAEET ".DICATES Tm~T

3 k E 7 MA L cNE mr ', P R 0 L;C L C A PtSLLT AT T t- A T P 0 NT .

k J .S EtL C T f FOR FL~TTINCG HE R ~E kE 11L T L .4E D £y

C.11T EI A T ti A T

'.4F -2 C 1 4: XMA.Al1ALL X N 41R AL L
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r -

.. L -

4 Af L-.

A A AA

*. .t ., . , t, : ,,A

A•-A *

1 .. A A ., 4A A A
14. * - •

.. . . .

L t L T SA C 3A FR

T7 % ATCIN. THt oQ A LFC M AAMTu I

T. L c )L% A.

A ALFHAF-E7 -C A T~ L~ A .3

J . A

A A A A L .

-2

3'1 * F
.7.

7- ,

C. ] ; LC. t : .LTS ,ZF 22 C PJTER-LY,3LLLI;,CJ RUN~ vF
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XI. STATISTICAL . fLYSIS OF RESULTS OF MODE FORMATION CALCULATIONS WITH

SPECIFIED INPUT PARAMETERS
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XII. CONCLUSIONS

1. The results generally agree with the geometrical formula of Anan' ev,
but show statistical variations.

2. The standard deviation averaged over 198 runs at the Anan' ev time is
+ 1/2 diffraction angle and average intensity of 90%.

3. The scaling dependence of mode formation with ranges of magnification
(1.3 m 4) and tube Fresnel Number (76 N 8100) agrees with the Anan' ev
formulation.

4. The equivalent Fresnel Number (corresponding the discrete tube Fresnel
Numbers) should not be in the vicinity of an integer plus 7/8. Previous
computational studies indicate that such Fresnel Numbers lead to poor
transverse mode properties.
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DOUBLE PRECISION YSEED
DIMENSION IMXFF (50) tF FMAX(50)
DIMENSION GRAPH (51)
DAIA BLANK/IH I,DOTI1H.j ,X/IHXI,?ERZO/1HOI ,PLUS/lH+/

75 FORMAT(V MODE-FORMATION FAR-FiELD RESULTS.-)
76 FOPMAT ( 1H )
77 FORMATC1Hl)
80) FORMAT(14X,3NV.,15xCxxx IF/ic xx,15x,3p1.G)
61 FOPMAT(1!X,4H-5.0,1 5x,+++ THETA +,.!1.)

5~ F OR KAT (219,5F10.5)
d6 FORVAT(U ITFRATION IMXFF FFr*AX(I)

1 11 FORMAT (1S5 51 Al)

46 FVRMAT(?15)

CHERE wE READ INSTEAD OF INPUTTING VIA ARGUMET L IS T

1 FEAD (5 ,47,END=999)RUNNO
47 FORMAT(F1O.0)

GO TO 2
WR I TF(6,77)
WRITE (6,4a)PuNNO

48 FORMAT (lX,2Fl 0.5)
2 CONTINUE

IRUNNO =RUNNO
OEAD(5,49)XMITR,XNF2,X-AG1,EPSL,XN-IP,YSEED

49 FODMAT(5(F14.5/) ,Fl4.5)

GO To 3
wRITE(6,5O')XM ITR,XN4F2,Y(MAG1,EPSL,XNMIR,YSEED

50 FORMAT( x, F5.C,3zFl0.5 ,F6.O,Fi4.5)
I CONTINUE

1 E R =XM 1T N
IF(ITER .LE. lO)XlSKMF=2.O
IF(ITER *GT, 10 .AND* ITER .LE. ?')XISKMF=1.0
IF(ITER .GT. 20)XISKMF=0.0
ISKMF=YISKFF
D0 60 Izl,ITER
READ (5 ,53 )RCOUNT ,RMxFF ,FFMAX (I)

57 FORMAT(3FlC.0)
I COUNT=RCOUNT
IMWFF ( )=RMXFF
GO TO 4

51 FORMAT(lX, 13,1X,13,lX, FlO.5)
WRITE(6,52)ICOUNT,IMOXFF(I),FFMOAX(l)

52 FORMAT (lX ,13,lX,13, 5X , PC.5)
4. CONTINUE

IF(ICOUNT .EQo I)GO TO 6C

W RITE(6,54)
54 FORMATV ICOUNT .NE. I IN MPFLPP')

STOP 'ICOUNT'
60 CONTINUE

WRITEC6,77)
61 FORR!ATC1E///)

WRITE (6,62)1 RUNNO
62 FORMATU RUN ,15)

WRITE (6 ,76)
WRITE (6,75)
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WRITE (6,86)
WRITE (6,76)
DO 100 I=1,ITER
WRITE (6 ,85)1,IMXFF (I),FF7v'AX(I)

100 CONTINUE
C START GRAPH PLOT

WR ITE(6,77)
WRITE (6,80)

C NGRAPH WAS 101 IN CAVD PFLPP
NGRAPH = 51
XNGR!01=NGRAPH-1
D0 10 1=1,NGRAPH

10 GRAPH(I)=I3LANK
C INCREMENT WAS 10 IN~ CAV2)

DO1l 1=1,NGRAPH,5
11 GRAPH(I)=DOT

WRITE (6 ,111 )GRAPH
DO 15 I=1 ,NGRAPH

15 GRAPH(I)=D0T
WRITE(69111)GRAPH
DO 16 I=1,NGtRAPH

16 GRAPH(I)=BLANK
Do 200 1=1,1TER
GRAPH4(1 )DOT
GRAPH (NGPAPH) SOOT

C NOTE MODIFICATION OF VALUE OF J COMPARED TO CAV2D
J - (I MXFF(1) * 1) 12
IF(J .GT. N6RAPH) J =NGRAPH

GRAPH(J)=PLUS
K FMAX (I) 'XNGRMI1.C

IF(K .LT. 1) K 1
IF(K .GT, NGRAPH) K =NGRAPH
GRAPH (K)=
WRITE (6,112) I,GRAPH
GRAPH (J )BLANK
GRAPH (K )=BLANK
IF(ISK-F .EQ. 0 .04. 1 *EQ. 17ER)GO TO 200
DO 180 LS1,NGRAPH

180 GRAPH(L)=BLANK
GRAPH(1 )DOT
GRAPH (NGRAPH)=DOT
O00 190 IS=I ,ISKMF

190 WRITE(6,111 )GRAPH
2OO CONTINUE

DO 211 IzlNGRAPH
211 GRAPH(I )=DOT

C22WRITE(6,1h1)GRAPH
DO 213 Iz-,NGRAPH5

23GRAPH( I) =DOT

WRITE(6,111 )GRAPH
WRrTE (6,81)
WRITE (6,76)
WR ITE(6 ,305) IRUNNO

305 FORMA(5XV RUN ',15,. TRANSVERSE MODE FORMATION.',
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1' RELATIVE VALUES OF')
WRITE(6,306)

306 FORMAT( 9X,' CENTRAL FAR-FIELD INTENSITY',
1' IP/IC, ARE INDICATED BY x.')

WRITE (6 ,307)
307 FORMAT( 9x,' THE ANGLE THETA',

1' MEASURES THE DEVIATION (IN UNITS OF Ao)
WRITE(6,308)

309 FORMAT( 9X,' DIFFRACTION't
1' ANGLE, I.E. APERTURE WIDTH/wAVFLFNGTH) OF THE POINT')
wRITE(6,309)

309 FORMAT( 9x,
1' OF MAXIMUM FAR-FIELD INTENSITY FROM S7RAIGHT-AHEAD',
2" DIRECTION.')
WRITE(6,320)XNF2,XMAGl

320 FORMAT(9X," TUBE FRESNEL NUMFER=',F11.5,
S1;!ANIFICATION=',F 7 .5 )
WRITEQ(,322)EPSLXNMIR

322 FORMAT(9Xt ALIGNMENT EPSL=',F2.5,
1 ;NO OF MESH POINTS ON PIRROR='F5.0)

324 FCqRMAT(5X," RANDOM NUMBER SEED=',F14.5)
GO TO 1

99Q WRITE(6,77)
STOP "EOF'
END
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LOGICAL SRCHRN

C NNEYCNIC FOR 'SEARCH FR' ;L',i \Mw-ER. * IF TRUE, %E 4PE
c LNLY IN7ERESTE' :N L.CATII-O A PAkTICULAR RUN Cm kU'.S ,Y

14u . L R I I F F AL SEI, wE A RE 0CLy INTLRLSIED) IN L 0C AT 1141-
AtL RUNS HAV:Nu LEmTAIL VALULS (TEST JALu[.)) OF C QP
MORE OF THE ~A kIA BL I ~NF 2, X 1;A G 1 EP S L IXN MI, Af.C D )

LCLICAL LlA,L'AL3A,L4A,LS.A
C

C TRUTH VALUES CF LlA,L2A,L!A,-4.A, AND L5A AHE 'OLTLRPAI'E

bY HIETHLP E~ ARL NT~kESTED IN THL vALLL UF X:qfL ,AMAGCq
EPSLXN'lPANv- YSEE -, PESPECTIVELY. FORP EACH rUN. lF

atE ARE !'TEPE.STEO (FI.,R PLRP)SES 'IF C.UvPARISCN .1ITH T'iE
c. TEST VALLE) 1', THE VALJF OF urvL (Op OR~E) uF Tm[EE

L ARIA LES, THE TRUTH VisLUE OF THE C Ok;ESPC',DINQO LOUILAL
c vARIAJL E w :LL 5 FA LS E £T HE QWI SE IT gVILL cE TRUL.

c.

LGICAL Ll, LL ,L3,L4,,LS

TRUTH VA .UES OF Ll,Ll7,L3,L4.,L5 !ND:CATE wHETHER A L)IvEN
RUN SAT 1zF I ES TH t LPI T-'R I A FO0R XNFC-,AkMAG 1,EPSL,XoM R,
A. '40 Y S E E RES5PE -1TI V EL Y I F wE ARE P4OT zNTERESTLD IN

L THE VALUE .F A PARTICULAR V A.IAE LE Ok wE ARI AND I TS
L VALUE FOk A PART.CuLAR RUN M1.,TCHES THE TEST VALUE, Tnt

TRUTH vALUE OF THE C iRRESPONUI,'*G LOGICAL VARIAaLL FOk

L THAT RUN I$ TR'%E; V-TmERwISE FALSE.

INTEGER TOTNCll

McEyf.CNlC FC F TOTAL NuW'EER CF NATZHLS *HEN~ *E ARE

C CCvPAP1%NU LCAINST ONE vLR 'GP TEST VALUES.

ITECEK TCTCC

L C MNEv0NIC FCP TU TAL %LM bEk CF CASES; THAT I-,, THE HiChEzT SEQUENCE
L. 'i~r THAT .-ILL PE ASc-IGNEC Ey T,4L vARIA2LE NOCASE (SE
c. LXPL;*ATICN OF NCCASE LATE; 'N THI' PRCGRAili, JUST AFTEk IT Ij-

C. NCO..NT EhED FO0R T HE F IRkST T IM~E.

DITM ENSION TPUNO(2C.)

C PI.NE "U N IC FOR TEST mUN NUMFER 6HEN wE ARE ONLY INTERESTED
C IN LOCATIN6 RUN4S B3Y 'UMBERo DIFMESIO)NING TO N ALLOWS

*C FOR UP TO %-l vALIL TEST PUN Nu"5ERS (I.E., PO,)IT~vE
L !NTE6ERS) + A NCNvPCSTIvE SEiTINEL.
C

D I ME NS 1 0N R UNO%0( 2O0 v ,X MIT R( 2C,) ,XNF2(2uO),xPAG1 (.CvQ) ,EPSL(&-Ov)9
1 NI 2 CYEE(O),YF(0,CFAA0.0

L. THE FIRST SUBSCRIPT vF ALL VARjAE3LtS IN THE PRLCLDINO
C DI*ENSIO% STMT. IS THE mA~lu NC. OF RUNS ALLv.wED.
c THE SECOND Su5SCkIPT OF P'vAFF AV FFMAX 1S THE FMAXImUM

C NO. OF ITEkATIONS ALLO*ED FCA ANY GIvEN RUN.
C
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DIMENS ION MATCH (200)

C THE ELL'YENT S CF THiL ARRAY NIATCmi ARE THEL SE-UL.%LE NvS.
CF THE Ri.NS THAT VLET THE CRITEPIA Li ARE INTEmESTLD IN.

CFCOCAAT( il )

"-2 E LC 1N', N G w i T H S E L ET ED S LC. U ErC E !,U M8ELRS
iASED C'4 SPLCIFIE'- VALJES CF PAR;AYETEKS. PREPARL
T A71LES AN,) SU -VARI ES F 0 P LC0T T 1 , L TC.

T m E CUMYULATIVL '%UM E' 0 JF C A LC L AT L P3I.,4T. ..HCH
C )- kESPJ'4D To0 A S P EC I IJ AL .E OF I X A .' IY L

JE~~~~ %~AL Ir T:S ITA L I 13 T ., ~LOT
ELLE E'vT S v F AR A YS , DI S7 IC I I A N ID IS TA ( I ,J
Tri EN vI % A L A R E-- L C P C V P A LL V L UE D F M A 7 LHLS
6h I C H HAVE o C LN FCU N D, m D DIN G U NI TY T 3 SL.T AE3L E

C E N T IL I 51N TH E SL T 'wu lA tL ES C F ~S I TR i1 C r, S
r T DI (iL, j) IS DIST;Ii-uTICN OF iNIENSITY vALUES

IDISTA(Ij) IS LISTRI.;UTIotl OF A%(jLE VALLULS
L (i.E. VALUES CF TIETA/THiETAC).

CIKFNSICN IDISTI(4C,,*C) ,IDISTA(4C,5C)

D1tYENSCON CRAPtiC31 )
,)IIENSIQN SYM8L(9C7)

C 3-i 5-81
C ~ E ASSkW!'E wE HAVE AVAILA6,LE Txt.FC,Txf'Akil AND TX~rt;Ik
C ExCEPT FOR Dl%'PISIONS, FCRMATS, LTC. THIS WETS

C !NSERTED JUST AFTEk COMPLETION CF PLUT IN THL

c IvFRSCHPLO)T PkO6RAM.
zIY-ENSICON TXNFZC (2 )
D I *eE N S I ON TOA G 1 C (2)
D IMENS ;ON TNMI RC (2)
D I ME NS ICN P-PTC (2)
DI10ENS ICN k 'E A .I (4C) ,SDi(4C) ,RY-EAA(46C) ,SDA(4C)
DATA PRTC/'ALL ,

DATA WINNO / 2
C L U%0 =2
C %TOTP(,4

k. XXVAL='.0.C
C PA R 1 x2.

C R wI T E ( 3 13 C
C 1030 FCRMAT(' INPUT TXNFZ,TXMAG1,TxvMIR t~y 3FI3.5'I)

READ(3.1C1C)TAF2.TAI AG1.TX.MIR
C 1313 F C 10AT (3 F1O0.5)

wRITE(3,1'31O)TXNFZ,TXMAG1 ,TANiMIR
DATA Sy-,bL/1H lHA ,lri9,lHC,lHD, lHE,lmF,IHG,lH,lhi ,1HJ,
11 H K, 1 HL, 1M H 1M 1 H , 1 H 1 , 1 , HR ,l1HS ,l1HT,1Hw.j,1 V ,1Hw,

DATA BL AK / li / ,OOT /1H.*/ , X/1 X / , IERO/l MO /,PLUS / 1 /
F ( x,Y) A LCG ( x)A L C Q(Y

c NOTE THAT Lu-NI MUST &E SET TO 5 AND LoNO SET TO
6 F (,R '*AIFrAmE CAL C S

L LN 1
L U C

L NOCT E THAT VALUES OF '.XVAL Arj' NY vAL MU T (Ci~RlSP04v
L. TO FikST AND SECOND DIrENSlONS OF 1DISTI(I,J) AND

C. ID:STA I ,J).
NXVAL=40
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NY v A L
X i A X V A L A L

A '4 1 4 A L -L

ANLv V.:', F;LN F.ATL

CC

C A

" .,, ( A T .1 C - . ") T) V tCCC

L S '''.; ' ' "" 'C A £ ,TS E '( C .£

E Ai. .I T E, AT G E ,.C 3.Z S L +

1 A T ( L/, F

1 7W , CT A )

E A C ( 2 T C T y F F C CC F S £ E I F , A (NO A E ,)

F C R , A T F 1

(O TO . T

T C CT N C C TA SE T.'

E A S ,- 1 ) S P C R

C

' EC T F %-EA TF S A t t- A T h A ,E CT T EN TY
L FEN FCUC W HEN Cw A E CC0 P ArNI N C A ~A INST 0N % F E ''
T S TLT VALL ET

;F ( S k C N)L C TO
L

: F E i EC m TMO .2T 4. E A NT F IS "L0 11 C % u
C AGAINST k %L C; MCL- TEST v'ALL.E'S ;ATH'.P IHA~v L3 A I'
C , kN " j-Y % L ' "E q

I STALLE ,SPLCTS
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c MNEYOONIC F(,P TEST ,ALUES CF THL VARIA&LES XF2.XMAL1•

C EPSLXN-iP, AND YSEED. THE kEAD-IN ALUE CF ANY ONE

SF ThESE vA ' AoLAS *LE. -. , NLY IF .E AFC N T

.NTF k ES T P CC'YPA I O T ALLE A 'ANST ThL ACIUAL

ALLC S 2F T L C0iRESF0NI\ / G. Am A5 L (mAv'iC Tri SAVE

SA Y. A T = T E T VA 9i A. E - L E F TmE LtAZ; .',

L jE IN, 2<-TT L ),

F T 0 ,T. L', F ,T T Lr , A , 0

= .4. .-. - ', ] F . .
,

- T F L. ,

.. T y

LC. cNS L s T L E T - \LE L E S T KL m L

T %L% tAL KCA . A T T S.

C

, N LCC. 7

cC F Y T I-i. 'TCrS' .. Nj 2 W rs 'iIS TECT ARC A 0 L m -/

-CS: , _). )rATSC ,STAgLL , S%2 "

, ; E (C ., 7 ) T Pu .N b ( )

. ,I CA F

" F (ALS( TriU' e, C( I )-P N', O(N0CAC.L ) . , . -.',,C , 7: I.

C

T E
. . v A M- T S z IN % .. .. q S . . .E T A R C A F 

3 
C ,L L

L



kUN NO. ANC UNE UF THiE TEST ,UN NOS.

"ATC ( C T C N) ,C LAL4

F ( NC iTC. V. A x C 0 ), T ' AxN C '

3 T o 14-,
14 CCNTlNjE

145 0',T INuE

15 , 3 ' CCCA E= C,TCTN.JC
L I L1A .2P. (A S(T L -A.N (F xCAE)) .CT. A E LT
L L L 

A  
P' (A S (T A "A x - v A 1 (N CA r) ,LT, ,:'

L-L3A A S(TE F L -EPJL N, C-ASE T. 0 1
L t 4 A . R° A S (T AP, V" I -X v iR( C A S E L .,.T. .' )

" (.',CT.( L 1 AN . LO . • L .A',. A % IC
L

L F L k C, T~j P >,T A R ., HA :-LE. REAC EC .T9 T ,E
C PPC"E TY T 8I ALL , IA"LES .E A F 1 ,TLRLSTED
L 'vALA S AuREE , ,. T, T -E C0,) RESPCN,1-4S TEST VALuS.
, T'-iU A '"A C ' HS 0LE', FCuu ,.

Y AT C Y( , C ) 'j C A SF
,,, NTCk=:CTC 1

F (',O"TCH *CT. NAX;.C.Y)UTCr' 'MAXNO'''

'1 TCTN C :N TC I1

F, 16AT ( IX ,' C, PATCHFS F,3 TH S E" 'F TE T DATA.')
F (TCT'C • EC,. C)G U TC 17-
Q iTL (0 ,1 0 C C) T0Tt.C

FC~* q rAT( 0 , HT E TOTA. L . CF MA 'C~ E S ,I)
RjTE ( .101 )

ICIC F'%F""T(V ,x,. ' ATC' N C,', ,'EEG,.,,!iCE ,0.' ,5X,
I C CuN xE.'/)

00 11CC 1:I1 ,TOT",O"

J=MATCM (i)

IRU NNO:ZNNC(J)
wQITE (C,1C5C) I, 4, I U",%O

ICsC FOP-AT(IltX,13,14.X,13,9x,L3)

1100 CCNTINuE

IF(SkC m % )GC TO 99? ¢
%RITL( t.1 15C)

1150 FOR AT(/' DATA F A R ATCHES F0 k P kP SES OF ,
1 ' EEIFICATICN) :')

,RT. t ,12CC)
1ZC0 FORP'AT(1C,Sx,RUN hC',X 'XF2',Sx, 'XW'AGI',5S,, 'EFSL',

1 x, ' Xr i ' Fe A T 'CY SXE '% )

DC 130'- I I ,T.TNM
4 : '.A TCM ( I )

.QI TE(6,125C) RuNNO(J) tXNF2(J) ,XAG 1( ) ,EPSL(J), iMAR(J),
1 YSELD(J)

15C FOAAT(LA,F 7 , ZA F 7.1,3XFT.7 X , F7. , , 7. ,
1 ,F.5)

13C0 CONTINUE
9999 PAv=2.0

L THL VALUE OF PAPI/ IS USEO I* DETLRMINING THE VALUE
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C OF THE INDEX IX FOR STORING INFORMATION ABOUT A

C PARTICULAR ITERATION. THE VALUE OF IX IS THE kATIU

L OF THE ITEKATI,N NL'bER TO THE Nu';INAL ESTIMATL F

THE NUFPE CF !TLRATICNS ,riICH -,LL bE RE uIRED FO,

C COypLETilh. OF POCE FORMATION m ULTIPLIEV, BY THE

L FRACTION. 1.0 PkAt< OF TrE TLTAL N,,MbEK , F X ALUE3

PAR' 2.

DC 410 IA I ,NXVAL
C 410 I Y 1 ,NYVAL
IDSTI(I ,IY) =

IDISTA( x ,IY) C
C ,T It%
[1) 437 %l"-TCrH1,TOTN'M
J = '-AT C' (r MTCH)

.Fr .IACNCSTTCS UJNLY
R, . I T E ' , 4.1 1) J

,, 1 . T ( F1 _, v( J x Y , Aj
.RL= x (,,f (J),XA (J))

"'I O v A -( '  "','vkT = ',9E1 2.5)

SET Y'Ax FJP N,, IALIZAT :2 , 2F FL,.,T

; ',' 4 : TE, 1

"F ( F A ( , :TER) .R T. YyAx) YvAx =

L. * * L EE LL , 1S TfrP JARY k A-P-

Y A I L " 5

T' T Y"A = ,

L TEIN 1 T P

,r(T .LT. I) IX: 1
l ( X . T. 'XV AL) - T., -2

Y, Y( ,I TE)/Y" AA 1 X I
F(IYI .LT. ) ;YI = 1

IF(yiI , T, NYVAL) IYi = NYVAL
iDiSTI( IA, YI) I I.TI (IX,IYI)
I Y A I R F ( , T .) /L.

IF (IYA *LT. 1) 'YA

IF(IYA .QT. NYVAL) IYA = YVAL

iDISTA(Ik,IyA) IDISTA(IX,IYA) 1

42v CONTINUE
4.36 CONTINLE

C bE(I'NING HERE W E  ,ISH TO, P AKE F RT A PLOT OF T E

c ARRAY IDIST (I,J) ANO LATER uF THE ARRAY .IASTA(i,j).

C IN EACH CASE FOLLO,, THE GENERAL PAT'tRN LF ThE wFLrP

C LINE-PRINT. PLOT FPC0RAM EXCEPT THAT wE WILL PLuT

C. ONLY INFCR ,ATIOJN ON EITHE; INTENSITY OR ANuLE, FuT

C NOT EOTH. IN A PARTICULAR GRAPM. ANSTEA, CF PUTTING

C ONLY CNE NON-ELA'.K ChAkACTE; INTC A FLCT Ak;AY

L kEOAhD N6 ,,",TES TY, ONE wILL S-ALLY FUT SEVERAL.
( ,,THI'. A LOOP TO PLOT ON EACH LINE, FIRST PUT LLAN&S IN

L ALL COLUMNS ,I.E. ALL ELL,'ENTS CF "G %APH"'. THEN WiThIN
C A LOOP ON IY(OR J) PuT SUITALLt CHARACTER(A) INTu

L GRAPH(J) WHENEVER THE VALUE ,F IDISTI(IX.IY) IS 1
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I (f3 FOR 2, ETC). EACH4 LINE THEN WILL CONTAIN SOM~E

L. 6LANKS, SOME A'S, sOME B'S ETC IN UEzNERAL. OF CL'UkSj

C FOR LIMITED AMOUNT Cf DATA THiERE MAY LiE A LOT OF bLANK4
% A 2 p E ',APJ, NO CHAmCTERS !,LYLJNC A jRPt

L ~AF3L1. LCNPL[TI'\C A PLDT Di !!,TLN IT Y, 2.L NL THEN ;
L A [ky rlIiLAk PLOT KEOARZIIN ANGLL.

L~., 01 NED TC SET uV- AN A~kAY OF CHAr(ACTLRN5 A, P, L,

C ETC EY A\ DATA STAT0YLNT RE SYM60CL 6P SUjWL urH TmiIS

C IS Sl ,L.J 7T. *HAT "L. r-AVE DONE £LAEWHERL FOR MAKIN.G

L CN~~ FACtPT THAT NO* THE CHIAkACTLRS E-'RtSi.T

L NOT ALUL S CF iAkTCLLAP VARIAt&LE FR-0* D4'PEC1
CALCULA T IOCN1S uT OF T r LU I'U L AT:V E N,,m 3E k F CASLS WrILH
FRC' uC;. A 'ESULT w.ITH A PARTICULAk 'vALUE.

7c, FCkvAT(1r, )
77 FC,,%ATClHl)

1 1 F 20 k ,A T ( r- , I 3 , .2 ., 5)

S ST A RT , RA P i P LO3T

..SE INCEX P11A2 TO :'. ICAT7 ariETHER C JRR~riTLY
P L T T I NC I 'TLt4 -ITY CR AN LE

A 1A2 1

EF11A *GT 3)G TO C
I F P 1 1 A L T C T C 0

CO TO 9

G* NP APH = 51
N CT7E THAT NOMAPH SHOULD bE SAME AS NYVAL

x.NQOtll =uRAR'H1
DO 12 j11,NGRAPH

1.. m OA ()=&LANK(

DO011 =l,NrRAPH,5
11 GPAPr'(!)=DCT

,,R:TL(LUNO!111)RAPm-

,c 15 =l,tGkAPH
15 GRAPH ( I) = D VT

,,RITE(LUNO,111)ORAPH
Do C 1(, I=,NCRAPH

16 CRAPH(1)=2LANK
DC 2CO IX:1 .NXVAL
GRAPH(1 )=DOT

GRAPH(%GRAPH)=D0T
C KtATCH MuST NOT ExCEED DIreENSICN .F SYNML(K)LESS

KtYAX=ZS

)G 19C IY~i,NGRAPH

IF(II 11 A2 GT. 1)60 TO 168
K IDISTI(IA,lY-1) + 1
,30 TO 1

163 K IDISTA(AiX,IY-1)+1
169 IF(K C,.GTK'AX) K =KMAX+2

GRAPti(IY) = YMaL (K)
1 0 CONTINUE

IF klGHTvOST POINT *OULD roE dLANKv SET IT TO A DOT

IF(CGRAPH(NGRAPm) .EQ. :3LANK),RAPMH(N0KAPH)zuOT

275



W RITECL UNO. 112)1 x.GRAPH
2 0 CONTINUE

DO021 1 1 , NGR APri
,Il GPAPh(1)ZD0T

.dITL(Lurf, ,lll)CkAPh

D)0 z :1 ,NG ;A Pm
212 G R A Ph (1) bL A N P

CC 21-3 I=1,',GRAPH,c5
213 uR A P 0 C T

A!\ITE(LUNO,111)GRAPH
N~ T C TN v T CT N C M'

N k 1 T A V A LI PA k M
1 F (T V4F *L E -1.O)CC TO 44

ENCODE(:S'X TN F 2 TV X~

c .7 FOkvAT(F-.1)
, O T. 3 4c

4, DC J'45 :1,

14 C 0 %T %,jE
i F( A"'A LE. -1. )(O T' 354

E N C CCE ( 7 7,TM~A~1C~) T ,X A 1

47 F % RA T F r-.5

:54 C ~ =,
i55 T 11A I C( PT C(I

F ( TAN v IR *LE. 0.. TO 3t,.
E N CC C E ( : cu 7, TN PIRC) T X v. 1 P
f C,. A T ( F c.)

!tcS TNMIVC(1) PPTC(I)
!It CoNTINLE
370 F CNw AT ( A ,'C 0%1NED k ES UL TS CF ','4, ' CC0~w UT C P -

1 %L L LN C U % C F;X , 'TRANSVEP;E D~E F0N?A T i Ch
A'* N~i A I E.A ~O- F OPATCY/9x.' T IME CO0NP;E S P CNDS T C

3:,1L, .TS C% TMEI X-AXIS. APPEA;ZACE/X,'C-F 1,
4'C -APACT S BEYCSD "' A' IN ALPHA9ET INDICATES TriAT'/9X,
5 ' v R T HA N 'INE RLN P P >JCED A rESUILT A T T HATI P I N T.

17 OMT ,PSSLCL FOR PLGTTI~u HERE hERL',

1. I ET E R( I N E

w R ITE (LULjO 76)
.RI T E(J ,0,370 NTOTM % R -T

IF(SkCHVN).PlTE(6.3x76)

IF(SkCHRN.)GC TO 37vz

377 FO;FlT(?X,@CrITERIA THAT:')

a P 1T E(L ~u C - 7 ) TX~N F C. T !AGl1C.T \ " R C
c Gj To 1

7 IP 11A = I F 11A 1
F(IF11A,2- .LT. 3)G6 TO 120

285 IF(STAT-L *NE. C.O)GG TO T

CALL MEANSL (lDISTI NXVALNYVAL,RMeEANI ,,DI,MlINOI)
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CALL MEANSD (IDISTA,NXVAL,NYVAL,RMEANASDAMINNOR)
F(STALLE .N.0O)vT 42

ARP T L ( .39 5)
L5 FO0RA T( HO0, I,',,E AN - - IP/ 1C,S,TA;%DARL LTC-U/O

14A,lf LAN--THETA',.x,'STA.CAkD DL'.IATION--ihL1M'/)

AR I T L(1 C~ )'c I ,K %L At.: I ,S P C I) ,ZA NA S:) sA(I

-C. C C, T 16N E
T~ 1(LTS t.,. C.)C T 17

R120 ATELLUN C, 77)

F(FI1 AZ *(T 1 C '. T C'

L- 0 T 12 ̂ v9
20cR I ( L UINO , )

2609 NGRAFH = 51

NGRLS1=',CRArh-j
CNOTE Tp-AT N6kAPH SHC LD 4S~v

1 Ai 'qYVAL

A N L- P M 1 Q' R A PH-I
DO0 2 C 1 E=1 tGRAPH

21 12 G RA P H( IS L ANK
0O 2011 11.NCRAPH.5

211 GRAPH(I)=DCT
AR IT E(CL J N0,11 1)'C KAPH~

D 0 20 1 5 1 =1 , GR A PH
2;,5 GPAPh(;)=D6T

ARTE(LU-'O,111)0RAPW

:C 2200' X =.INAVAL
GpA~tli )=ZOT

C'RAPm (viRAPH)=DOT

'0 21C' IY:2,%GRLS1
C RA F t(1 y)= L LA N K

.1LO COTINUE
IF(,PllAi GCT. 1)GC TO 211C
R MEAN: R"E' 'A ~ ( I X

:10 SD:SD"Ix) T 1

Z10 F(RMEMNEG 10GTO2E
mmE ANAME AN*.*49

SE AN RPM'E A N
I S D=S D
IF(MEAN *E. 1 *OR. M'EAN .EQ, NGRLS1)ISDZ0

MLSDP1=MLAN-ISD.1
IF(MLSDP1 .LT. 1)Gu TO 2135
CRAPH(MLSDP1)1lHS

135 KPSDP1= %AN.ISD*l

!FUPPSCPl *CT, NiCRAPH)COC %c 214C
GRAPH (MPSDP1 ) =1HS

~14C lF(ISD .0T. 2)G0 TO L~
1NIT=WLSDP1 .1

277



IF INAL z FrSC p1
IF(IFIIAL .CT. NoRRAph) FINAL=%C-RAPm
60 215,] I=N1T,1FINAL

GFAPrm( )=DCT

.15O CC',,TINUE
L. GR A Ph(, E AN % *1 =1H P

1.C ,RI1TE(Z ,lj)IX,GRAPh

L2C0 CONTIVE
DO -211 :=l ,NGkAPH

2(11 ,RAP (I)=CCT
w P1T L ( L L N C, 1 11 ) G AP H

CO .Z.1 1= ,N3kAPH

JI12 GRAP( )BLANK

O -L13 1:1 ,%,FRAPH,5
1. L, P A Ppi( I = C T-

,,R I T L (L .vO. 111 )GrAFH
NTCTNv : T2T h ,. I

SF (T: A 1,A L/ 70F(tANF?" .
LE. -1." )Gv, TO L

LN C C ( 7 ,T N F 2 C T F 2

L ( 7 % C T I

Fc F'T 1L.L7,)

C ? T 3 1

234) TNM.I C(I) : F TC(1)

. CONTIIT ,uEIV

r T I (' A , T',~ ~ ~ ~~J C 1.€ TA EC I :[

SF (Tx i • [• - .. ) 0 TC L3,;

1c ( 7 .ThN w kC) TxNR !
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